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PMCO ...  FOR  HIGH  SPEED  SILICON 


PHILCO  HIGH  FREQUENCY  NPN  SILICON  TRANSISTORS 

OFFER  EXCEPTIONALLY  LOW  SATURATION  VOLTAGE 


TYPICAL  CURRENT  GAIN  VS.  TEMPERATURE 
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The  hiL;h  trecjiicntv  response.  (<)(;e(}Rr  uilh  tlu  \crv  h'\^ 
saturation  \oltaL:e  of  tlicse  silicon  .'Surface  Allov  nutusL.i- 
hase  T'ransistors  ( rv['’Kallv  0  i  \'  i,  permits  practical  Tesmn 
of  me  ['•Lilse  eirc  nits,  nsin^  c  on  cent  ion. 1 1  sat  n  rate. !  switc  hmi; 
confipmrations.  W'ith  non-satiiratini;  teclini(]ues,  pulse  rates 
as  hiL^h  as  sO  me  are  obtain. iL-le.  The  tvpic.tl  suite  him; 
circuit  shown  al'iose  will  ofx-r.ite  s.it istac toril v  .it  trii;j;(r 
[sulse  r.ites  u['>  to  1  “S  me.  W’hen  trii;i;ereil  with  .i  i-\olt  pulse 
.It  .1  10  me  r.ite,  the  rise  time  will  he  tviMc.ilIy  less  th.in  ^  i 
inRsee  over  .i  teinper.tture  r.mi;e  of  — Oo  (J  to  :  1  s()  (  . 
The  tyfueal  fall  rime  uill  be  less  th.in  sO  m^^sec  o\er  the 
same  temper.iture  r.mi;e. 

Both  of  these  tr.msistors  have  ilemonstr.iteT  consistentlv 
more  st.ible  ehar.iereristics  over  a  wiTe  tcrnper.irure  r.mi;e 
than  any  other  silicon  tr.msistors  av.iil.ible.  Both  meet  the 
erivironment.il  .iiul  life  test  recjuirements  of  M  I  h-S- 1  O'SOUB. 

N^vV,  MOR;  C:.vr  M  1  ■  •  mU_T  . 

T  he  new  Tata  sheets  on  these  tr.msistors, 
lor  the  lirst  tune,  provide  the  desietner  uith 
complete  information  upon  which  he  m.iv  * 

jsreihct  suitchini;  speeds  in  any  ciicint.  ^ 

T  he}  .lIso  contain  the  lull  inilit.ir}  enc  iron- 
ment.d  .ind  hie  test  speeific.itions,  in  .ic-  • 
cordanee  w  ith  M  I h-S- 1 USOOB.  (a)pies  .ire  “* 

.iv.nl.ibk-  on  ri  ciuisf.  Writ.  l)c  pr.  .s  i()U. 

I.  ■  I  N  (  f. 


Available  in  quantities  1-999  from  yout  local 
Philco  Industrial  Semiconductor  Distributor. 
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AN  ACHIEVEMENT  IN  DEFENSE  ELECTRONICS 


Crosley  Amplifiers 

Under  The 
Polar  Ice  Cap 


Today’s  Navy  calls  for  reliability.  New 
submarines  and  surface  ships  demand 
technical  mastery  in  every  phase  of 
development.  When  amplifiers  used  in 
underwater  torpedo  fire-control  systems 
failed  after  a  few  hours  of  operation,  the 
Navy  turned  to  Avco’s  Crosley  Division 
for  help. 

Crosley  engineerinfz;  solved  the  problem: 

The  product:  an  amplifier  that  operates 
without  failure  for  2000  hours  or  lonj>;er. 

Recently  the  Navy  decided  to  install 
Crosley  amplifiers  in  fire-control  systems 
aboard  many  of  its  modern  ve.ssels — 
including:  the  nuclear-powered  submarines 
S.S.  {N)  Nautilus,  S,S.  (N)  Skate,  S.S.  {N)Sargo, 
and  S.S.  (N)  Sivordjish.  When  the  Skate 
made  its  historic  journey  under  the 
Arctic  ice  cap  in  1958,  it  had  Crosley- 
made  amplifiers  aboard.  Today,  some  ten 
different  types  of  Crosley'  amplifiers  are 
used  by  ships  of  the  U.S.  Navy. 

Crosley’s  talent  for  (lesijjjn,  engineering, 
and  manufacture  of  transistorized 
amplifiers  has  secured  an  important 
place  for  this  critical  equipment.  It  is 
reflected  in  airborne  television  gun¬ 
sighting  equipment  |)urcha.sed  by  the 
U.S.  Air  Force,  in  the  huge  FPS-2G  height 
finder  radar  for  perimeter  defen.se,  and  in 
the  Navy’s  Polaris  missile  system. 

For  more  information  on  amplifiers 
designed  and  produced  by  Crosley,  write 
.  .  .  Vice  President,  Marketing-Defense 
Products,  (’rosley  Division,  Avco 
Corporation,  Cincinnati  25,  Ohio. 


UNUSUAL  CAREER  OPPORTUNITIES  FOR  QUALIFIED  SCIENTISTS  AND  ENGINEERS  ...  WRITE  AVCO/CROSLEY  TODAY. 


Crosley 


One  of  a  series  of  midget  servo  amplifiers  developed  by 
Avco/Crosley  for  use  in  underwater  fire-control  systems. 
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LETTER  OF  APPRECIATION 


Is  National  President,  it  is  a  projoiind  privilef^e  to  express  on  behalf  of  the  entire  member¬ 
ship  of  the  Armed  Forces  Communications  and  Electronics  Association  our  deep  appreciation  to 
the  authors  who  have  made  such  an  outstandintc.  contribution  in  support  of  Signal's  special 
!\avy  issue.  I  understand  from  our  Editor^  W .  J.  Baird,  that  space  limitations  have  precluded  the 
publication  of  some  of  the  articles,  however,  some  of  these  have  been  scheduled  for  a  subsequent 
issue.  It  is  t!;ratifying  to  note  that  the  response  to  Signal's  retjuest  for  subject  material  on 
\aval  communications  was  100  percent.  Such  cooperation  is  valued  most  highly  and  we  com¬ 
mend  each  author  for  a  job  well  done. 

This  is  the  second  special  issue  in  our  ^'.Service  Series,  the  first  beintv,  the  L.  S.  Army  S//4- 
nal  Corps  Components  issue  of  March  19:V).  Mext  year  SiGNAi.  will  feature  communications  and 
electronics  in  the  I  .  .S.  Air  Force. 

These  special  service  issues  are  but  another  symbolic  recotiiiition  of  the  Association's  indus- 
try-militar\  cooperation  in  support  of  our  educational  objectives.  It  is  our  firm  conviction  that 
they  provide  a  climate  in  the  field  of  communications  and  electronics  whereby  a  more  compre¬ 
hensive  understand  intv.  results,  pro^vress  becomes  a  reality,  and  national  semirity  is  strengthened . 


B.  H.  Olivkk,  Jk. 

National  President,  AECEA 

I  i('e  President  I  pstate 

\ew  York  Telephone  Company 
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William  B.  Franke 
Secretary  of  the  Nnxfy 


I'.Mi)  shi|)  :iM(i  iji  tlit*  H.  S.  Naw  (allies  (om- 

Miuni( aii(»M-(‘l(  (  ti()!)i(  (  (juipment  wiihout  wliich  iiiodcni 

speed  operations  on  a  woi Id-wide  basis  would  be 
iin|jossible.  I'lie  (oinliat  readiness  of  the  Navv  and 
Marine  (ioips  is  directly  related  to  the  efluient  operation 
of  siK  li  (  (juipinent.  A  necessary,  but  sometimes  little 
understood  preliminary  to  operations  is  jirocurement,  a 
matter  of  major  (omern  to  tlie  Cliiel  of  Naval  Opera¬ 
tions.  (.ommandant  ol  the  Marine  (iorps,  and  several 
lesponsible  liureaus  and  oflues,  Proturement  recpiire- 
ments.  liowe\'er.  (annot  be  puli(‘d  out  of  a  bat.  Ilieir 
determination  is  an  involved  process. 

Oommunic  at  ion  elec  tronie  reejuirements  are  determined 
l>\  tile  Office  of  the  (iliief  of  Naval  Operations  and  the 
(.ommandant  of  the  Marine  Ciorps  in  close  coordination 
with  the  a|j|)ropriate  technical  bureaus  and  the  operating 
forces.  I  hese  recpiirements  become  a  part  of  iiianv  major 
programs  of  the  .Navy.  Once  determined,  they  are  set 
forth  in  the  Navy  Program  Objectives  for  appro\al  bv 
the*  Secretary  of  the*  Navy  and  promulgation,  about  18 
months  before  the  bej»inninm  of  the  budget  vear  in  which 
they  will  be  considered.  Ilie  Navy  Program  Objectives 
are  not  limited  to  Na\y  programs,  but  contain  items  of 
Marine  Oorjis  interest.  However,  when  certain  budget 
matters  are  of  great  importance  to  the  Marine  Clorps,  it 
is  considered  as  a  separate  service*  rejiorting  directly  to 
the  I  nder  Se  c  retary  (Oonijitrollet )  and  the  Secretary  of 
the  .Na\v. 

Once  jnograms  are  documented  in  the  Programs  Ob¬ 
jectives.  the  Oommandant  of  the  .Marine  Corps  and  the 
.i|>proptiate  .\a\y  bureaus  and  offices  formulate  individual 
^upporting  budgets,  riiese  budgets  then  go  to  the  Office 
of  the  ( .'oinptroller  of  the  Navy  where  they  are  worked 
into  an  over  all  budget  for  the  Department  of  the  Navy. 

1  fere  is  cinphasi/ed  the  bilinc'jl  organi/ation  of  the  Navv 
Department:  the  Program  Objectives  are  the  result  ol 
military  planning  in  the  Office  of  the  Chief  of  Naval 
t  )j)ei ations,  but  with  the  transformation  of  plans  to 
budgets  they  become  a  matter  for  c()gni/ance  of  the 


civilian  side  of  the  organi/ation.  the  Coni|)troller,  who 
is  also  Under  Secretarv  of  the  Navy. 

Ihe  Office  of  the  Comptroller,  in  addition  to  holding 
formal  budget  reviews  with  the  tiommandant  ol  the 
.Marine  Corps  and  Navy  bureaus  and  offices,  examines  and 
analv/es  the  estimates.  Programs  are  checked  for  balance 
with  each  other;  the  validity  and  methods  of  pricing  are 
reviewed;  proposed  procurements  are  checked  against 
known  production  rates;  component  ])hasing  with  end 
product  delivery  is  studied  and  the  whole  budget  is 
brought  into  conformance  with  policy  guidance  from 
higher  authority.  Matters  involving  major  program  changes 
are  referred  back  to  the  Navy  or  Marine  (.orps  as  aj)- 
propriate.  The  final  result,  a  budget  for  the  Department 
of  the  Navy,  then  goes  to  the  .Secretary  of  the  Navy  for 
approval  and  transmittal  to  the  .Secretary  of  Defense. 

Phis  completes  the  Navy’s  initial  role  in  preparing  the 
budget.  Many  revisions  of  the  original  work  may  be  neces- 
sarv,  as  it  is  subject  to  further  review  by  the  Secretarv 
of  Defense,  Bureau  of  Budget,  |ni>it  Chiefs  of  Stall  and  the 
.National  Security  Council  befc)re  it  is  presented  to  the 
President.  As  finally  seen  by  the  President,  it  represents 
the  best  balance  of  programs  the  Navy  can  establish  in 
conformance  with  policy  and  fiscal  guidance  Ironi  higher 
authority.  .After  a|)proval  by  the  President,  the  budget  is 
sent  to  Congress  in  the  President’s  Budget  Message.  Only 
after  Congressional  approval,  in  the  form  of  appropria¬ 
tions.  can  funds  be  expended  for  the  procurement  of 
material. 

It  would  be  a  colossal  task  to  determine  the  exact  cost 
of  each  major  communication-electronics  item  included 
in  the  budget.  Due  to  the  intricacy  of  modem  weajjons 
svstems,  communication-electronics  ecjuipment  becomes  a 
hidden  p:nt  of  almost  every  such  item..  .Ati  indication 
of  their  importance  is  gained  by  analysis  of  past  budgets 
which  shows  that  such  ec]uipment  receives  a  steadily  in¬ 
creasing  pioportion  of  the  total  j)roc urc'inent  authori/ed. 
At  present,  communication-electronics  items  total  ap¬ 
proximately  one-seventh  of  the  total  procurement  under¬ 
taken  bv  the  Department  of  the  Navy. 
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ADMIRAL  ARLEICH  A.  BURKE,  USN 
CHIEF  OF  NAVAL  OPERATIONS 


★  ★  ★  ★ 


1  lu-  Niiw  lionou-d  ;iih1  plciiscd 
to  lKI\f  this  Aj)til  isslK*  ()l  SKiNAI 
M;ij;a/inf  (h\<)ic*d  to  Naval  (a)tn- 
m It  11  ic  at  ions.  It  is  mv  ho|>t*  that 
tlu*  11!  'iiv  iradcis  ol  Si(.N\t.  will  a(- 
(juii(  a  hcttci  iiisit^ht  and  knowl 
i-d-n  ol  tlu'  vital  iiiijxn  taiu  t*  tlw 
N.iv\  atlai  lu-s  to  its  voi(c‘  ol  (oin 
iiiaiid.  Naval  (  aiiiiiiiiinic  :it  iotis.  it 
.,11  cssintial,  vital  and  oi-;nd^ 
(onipoiunt  ol  cvcMv  Naval  ojK-ia- 

tioii  ol  cndnavoi. 

Rtafiit  ti  ( linoloi;i(  ill  advaiu  /^ 
liavn  iiK  K-ascd  tlu*  j)otc‘nt ialit  ics  ol 
(lu‘  (Ki'ans  as  inobilr  l);i''<i‘''  h»‘ 

pcaKclid  and  s(  icMitilu  c-nchuvoi  as 
well  as  loi  the  endeavors  ol  war- 
laie.  1  hits  a  sironj^,  versatile,  nio- 
l)ile  American  Seai>owc‘r  is  ahso 
lutelv  vital  to  the  deUmse  and  wc! 
l;,,e  ol  the  Tnited  States  and  oni 
partneis  in  the  htc'e  Wot  Id. 

d  he  roU'  ol  the*  Nav  v  has  le- 
(jiiired,  in  the  past,  now  and  in  the 
luinre.  that  Naval  Forces,  ol  vai  i- 

oiis  c  oni|)osit  ions  and  tvjies.  he*  d.- 
nlovvd  to  anv  sea  area  ol  the  world. 

d'he  ahilitv  to  maintain  atul  sup¬ 
port  Naval  Forces  on  the  hi^h  se  as 
world-wide,  to  command,  contred 
.,,,(1  coordinate  them  in  a  multi¬ 


tude  ol  stralc‘!i^ic  and  tactical  situa¬ 
tions,  and  to  concentrate  them 
cpiickly  il  recpiirecl.  demands  the* 
uiniost  in  eilcc  t i veness  ol  .Naval 
( .ommunic  at  ions. 

'Fhe  elke  tiveness  ol  .\meiic  an 
Seapower  ck‘p(.“ncls  dncatlv  on  lh< 
ellc-c  tiveness  ol  the  excic  isc*  ol  coin- 
n,;uicl.  control  and  c  ooi clinat ion  o! 
our  Naval  Forces  by  Naval  Com¬ 
manders,  and  the  means  tlnoie_;h 
which  this  c’Xcac  ise  is  ac  c  onipl  isliccl 
— .Nav  al  Coinmunic  at  ions. 

'I  he  .^reaica  spe-c'd.  lani^c-  and 
lethal  caj)abilitv  ol  luturc*  ships, 
.liicialt  and  weapons  recpiire  that 
lespoiisible  .Naval  Commandcas 
have*  even  morc“  compUac*  and  uj)- 
lo-clate  knowlecli^e  c)l  tlu*  opera 
lional  situation  and  its  environ¬ 
ment  at  all  times.  Sound  and  col¬ 
lect  clc“c  isions  will  have  to  be*  made* 
instantlv,  and  lorcc's  must  rc‘ac  t  im- 
meclialelv  and  corrc’c  tly  in  su|)j>c)’.  t 
ol  these  decisions.  I  lu*sc‘  lactois 
demand  .Naval  Coinmunic  atioto 
which  are  lar  lastcr,  more*  nc-ailv 
cc)nij)leU‘lv  rc'liabile  and  more  se¬ 
cure  than  ever  belorc*. 

'Fhe  advent  ol  model  n  tec  hn icpu*s 
and  wc‘aj)ons  ol  warlarc*  have*  all 


but  el  iininatc'd  the*  c  lose  i  u  t  ic  a  I 
lorniulation  ol  the*  sc*vc*ial  veats 
|)ast.  lli.L;h  spc*c*cl  task  loicc*.  am 
phibious  and  submaiiiu*  operations 
are  now  usuallv  conductc*cl  in  wicl. 

1\  dispersed  loimatioiis.  Howcvci. 
clc*k*at  ol  the*  hi!L;h  s])cc*cl  iiiodcni 
submarine*  i  c*cpiit  es  the*  c  losc  si  c  o- 
oiclination  ol  ail,  suilacc*  and  sub- 
surlace  lorcc*s  which,  while  ma- 
niallv  operating  ovci  wide*  ocean 
arc*as.  must  be*  c  one  c*nt  i  atc*cl  rapidlv 
when  the*  tactical  situation  dc*- 
mancls.  Fhus.  niochin  and  luiuic 
Naval  ()pc*rations,  c*s]kc  i.dlv  as 
concerns  the  communications  piob- 
lc*ms  associated  with  silc*  t.  deep 
runnini^  submarines,  impose*  de¬ 
mands  ol  Nav  al  Coinmunic  at  ions 
which  sc*verc*lv  tax.  but  will  not 
overcome*,  the*  c*xisiin,i;  and  lorc*sc*c'- 
.  ble  lutiuc*  state*  ol  the*  at  t. 

I  he*  Armc*cl  korcc*s  (, ommunic  <i- 
lions  and  Flectronics  .\ssoc  iat  ion  is 
;i  lorlunate  combination  ol  mili¬ 
tary  and  industrial  talc*nts  whicli 
will,  I  am  sure,  assist  matc*riallv  in 
the  lurtherance  ol  the  state  ol  the* 
science  ol  coinmunic  at  ions,  to  the* 
enhancement  and  salekec'jiini’  ol 
out  countrv . 
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GENERAL  DAVID  M.  SHOUP 
COMMANDANT  OF  THE  MARINE  CORPS 


I  (.'miioi  ()\ (•K‘m|)li.isi/(*  iIkii  om  units,  wliosc  liiiutiou  it  is  to  dcstioy  the  tiicinv.  will  l.iil 
inisci  .(l)ly  il  we  iK  L;k  (t  tlicit  (  omnmui(  ;it  ious-clcctiouic  s  iic'cds. 

II  \()u  ;uc  .^oiiu;  to  (oinm.md.  \ou  must  control.  Miis  is  done  l)\  c  ouuuuiiic  ;it  ions. 

\\V  iirc*  ill  .1  World  ol  cli. lilacs.  Rc;idiiu‘ss  to  c’xccutc’  missions  ol  tod.iv  ;ind  the*  lutiiri’  dc  [x  n.Is 
on  our  kc*(‘|)inn  with  tc*(  IiuoIoil;\  iiiid.  in  j);irt.  iidoptiiiL;  suit;il)lc  im j)ro\ ements  lot  our  ;nn 
jjIi  h'ous  (onumind  ;iud  ccnitrol  svstcin. 

I  Ii.iNc-  diiccicd  piioiitN  ;i(.ion  towiiid  this  end. 

★  ★  ★  ★ 


ADMIRAL  JAMES  S.  RUSSELL,  USN 
VICE  CHIEF  OF  NAVAL  OPERATIONS 


\d'(jui(\  ill  .\,i\.d  ( lommunic  ;ii  ions  tod;i\  imaiis  com 
municiitioiis  iIkiI  iiif  cssemt  i;ill\  |)cil(*(t  (;ij);il)lc  ol  lUMih 
ii'st.ini;ui(‘ous  dc  liven  ol  nicss;iiL;cs  to  single  shijis  or  loiccs 
di^rihuicd  throughout  the  iiiiv  ii;.i hie  w. iters  ol  the  woild. 
Iiniher.  it  me;ius  iihilitv  to  c  ommunic  .ite  with  selectivitv. 
deiivim;  intellineiK  e  to  ;ill  who  lack  the  lU'ed  to  know. 
.111(1  never  uninieiit  ioiiallv  ( ompromi^inL;  the  locations  or 
movements  o!  the  opc  raliiii;  units.  We  must  strive*  <  on- 
liimoiislv  to  iea(Ii  this  ideal  hut  iiecess.irv  ,il;o.iI. 

riitil  the*  tuiii  ol  the*  (('iitiuv.  the  evolution  ol  n.iv.ii 
( onniiuni(  at  ions  |)roj.;ressed  in  an  almost  leisuielv  vv.iv. 
\  ( ommunic  .It  ions  olliccr  ol  the  (olin  Ihiiil 

could  ea^ilv  have  mastered  the  essentials  ol  coimWinic.i- 
lioii  pi. Ills  used  l)v  l  air.ii^ut  and  INnter  si’ver.d  ”enei.itions 
later.  Hut  since  the  clav  in  IIMMI  when  the  1'.  S.  .X.ivv 
liiM  studied  and  (‘valuated  tie*  work  ol  (.uj^lielmo  .M.iuoni, 
the  lile  ol  the  naval  c  ommunic  aloi  h.is  hecome  increasim'Iv 
( om  j)li(  .ited. 

1  he  naval  (ommaiidei  has  maiiv  com|>le\  (ommunic. i 
lions  tools  desinned  to  meet  his  needs;  hut  iu“w  occasions. 


new  s|>ec“cls  and  new  weajioiis  '.et  uj)  new  i  ecpiii  c me  nis 
.It  a  rapid  raU*.  New  ecpiijiment  heiiii;  adopted  to  keep 
the  l  leet’s  mateiial  re;i(liness  up  to  d.ite  rejieatedlv  imd 
tiplv  the  recpiiremeiits  jilaced  upon  nav.d  communic.i- 
lioiis.  .Sensors,  elicit. il  comjiutois  and  .inalv/eis  are  spiim^ 
inu  into  inteieive  use  in  the  Navv  .is  elsevvliere.  1  hese 
tools  o!  dec  ision-m.ikint;  must  he  wide  Iv  .idopted  in  the* 
Meet  to  en.ihle  the  ojx  rational  (ommandeis  lo  react  with 
'iL;niric  .lilt  prompciie^s  to"  current  naval  situations.  I  hesc 
tools,  in  luin.  dem.incl  reli.ihle  c  ommunic  a!  ions  il  thev 
are  to  he  ellec  I  iv  e. 

This  tem))o  warns  us  that  second  best  c ommun ic .i  1  ions 
(.111  conceivahlv  icsult  in  '.^reat  d. ullage  to  .Nation. d  oh 
jectives.  (ioiisecpientlv.  c  ommunic  .it  ions  and  electroiiicv 
both  have  propc-rh  eme  rged  .is  jji  incipal  militarv -ec  otiomic 
streiyL;tli  nu‘mhc*rs  in  the  c'clilicc*  ol  National  jiower. 

That  nation  which  lincls  itscll  second  best  in  (om¬ 
munic  at  ions-elec  t  ionic  s  will  he  well  on  the  wav  to  hein;H 
sc'cond  hc*st  in  sea  power:  the  I'.  .S.  .Navv  intends  to  retain 
the  .Nuniher  One  jiosition  in  both. 
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Adm.  Jerauld  Wright,  USN 
Former  Commander-in- 
Chief,  Atlantic  Fleet 


Ihc  r.  S.  Ailanlit  Meet  nmst  be  prepared  to  oj)erate  in  an  (xcan  aiea  eiu oin j)as>in^  hall  the 
j;lol)e.  Within  this  \ast  area  ronttol  ol  the  major  Meet  units  must  be  maintained  whethei  on  the 
surface,  below  the  snriaee,  or  in  the  air.  Operation  of  the  Meet  is  therelore  a  laige  and  coinplex 
job  and  we  are  \itail\  interested  in  e\ery  tool  that  can  fielp  ns  do  it  bettei. 

I  he  tool  which  binds  such  a  lai^e  organization  togethei  is  communications.  Without  the 
abilitx  to  comtnnnicale  with  others  each  man  is  limited  to  the  woik  that  he  can  do  with  his  own 
two  hands.  Without  commnnications  each  unit  ol  the  Meet  is  stiipped  ol  an\  support  b\  othei 
units,  (ommnnic  ations  is  the  means  of  ‘‘passing  the  woid  ”  and  tinongh  ellc‘(ii\e  communications 
thc‘  actions  of  each  unit  of  lhc‘  Mec’t  ate*  coordinated  with  all  others  to  loini  the*  most  elicctive  na\ s 
in  I  he-  woi  Id  toclav. 

I  he  effec  t i\ eness  of  the  Naw  toclav  has  bc’c  n  brought  about  b\  eac  h  commanded  taking  a  pei - 
sonal  interest  in  the  conttol  and  impro\ement  of  Meet  communications  s\stems.  bctsonal  c\pc‘ii 
encc's  thionghont  nc*ailv  f.‘f  years  of  active  clntv  have  lead  but  to  onc‘  conclusion,  that  coinmnnica- 
tions  is  indispensable  to  the  snceess  of  anv  militatv  vcMititic'. 

I  am  pleased  to  have  this  o|)portnnitv  to  greet  all  leadeis  of  Stc.\  vt  maga/ine.  .Manv  ol  von 
ate  activc*lv  engaged  in  the  difficult  and  vital  task  of  piovicling  aionnd  the  clock  communication 
sc'i  vicc’  to  onr  Armed  l-oices  thionghont  the  world,  ^’on  have  clone’  a  i c mat  kabic’  job  in  the  jiast. 
and  I  know  von  will  eontimte  to  do  so  in  the  fntnre. 


★  ★  ★ 


It  gives  me  gicat  picasme  to  state  for  the  readers  of  Sic.n  vi.  maga/ine  mv  views  on  the  impor¬ 
tance  of  Naval  ( ommnnications.  As  (iommancler  of  the  Seventh  Meet,  the  need  for  j>ositive  com¬ 
mand  control  ol  mv  forces  was  lepeatedlv  brought  home  to  me.  In  the  fate  of  possible  enemv 
action,  the  commander  of  a  fence  at  sc’a  cannot  be  actnallv  in  command  itnlcss  he  has  positive  and 
leliable  commnnications  with  his  forces  and  other  commands. 

I  cn  manv  veais.  I  was  one  of  those  pressing  for  improvements  in  Naval  ('ommnnications.  and 
vowed  that  when  I  leached  a  position  of  anthoritv.  I  would  take  positive  steps  to  advance  this 
most  important  part  of  the  Navv.  Now  in  a  position  to  fnllill  this  vow.  I  find  invself  confronted 
bv  the  verv  |)roblenis  which  have  made  onr  progress  slow  in  the  past.  Miiongh  the  vears,  I  have 
Icarnc’d  that  the  remedies  are  often  harder  to  comc’  bv  than  the’  will  or  intent  to  improve  and 
now.  in  tiving  to  promote’  better  .Naval  ('ommunications.  I  find  that  manv  of  onr  troubles  stem 
from  conditions  inherent  in  the  Ic’vc’l  of  the  science  of  commnnications.  lint,  there  is  nothing  im¬ 
possible  in  this  pioblc’in,  it  jnst  takes  a  little  longer  and  more  intense  cffoit. 

Re  aders  of  Sic.\  vi  who  are  a  j)ail  of  indnsti  v  are  in  a  position  to  advance’  the’  tc’chnicpies  of 

c  ommnnic  ation  to  the  point  where  their  a|)plication  to  Naval  use  will  match  t  lic’  technology  of 

the  most  aciv.nicc’cl  weapons  svstenis.  We,  as  ojierators  of  the  greatest  Navv  in  the  world.  atcej)t  onr 
rc’sponsibilit V  to  tell  von  what  we  need  from  the  greatest  electronic  indnstiv  in  the  world  to  assure 
lapid  and  icliabic’  command  control  of  oni  conibatant  naval  forces.  I  have  cverv  faith  that  to- 
gethc’i  wc’  can  fnlfdl  these’  aims. 


Vice  Adm.  W.  M.  Beakley 
Deputy  Chief  of  Naval 
Operations  ( Fleet 
Operations  and  Readiness) 


★ 


THE  JOINT  CHIEFS  OF  STAFF 
WASHINGTON  25.  D.  C. 

joint  Stall  2b  I  e  brnarv  I'.Hib 

1-  I  hf  I ( cpiiu  inc’iii  that  om  1’.  S.  Naval  hnees  be  rc’adv  lor  immediate  ac  tion  at  anv  point  in  the  far  flung 
leaches  of  the  woild’s  ocoan  aicas  (leatc’s  some’  nnicpie  problems  for  the’  naval  coininnnic  aloi .  I  hc’  fact  that  this 
lecpiiremeni  c  iubiaces  opc’iatioiis  on.  nndei.  and  over  the*  sea  fnithc’i  inc  rc’asc’s  the’  piopoi  lions  ol  this  c  hallenge. 

2.  Mu  mannc’i  in  which  the’  naval  coinmnnicator  has  rc’sponcic’d  to  this  challenge,  and  molcicci  an  effective 
c  ommnnic  at  i(tn  svsKin  to  nuc’t  these  iinicpic’  i  c’cpiiremen  ts.  is  a  sph’iidid  tiibntc’  to  the’  Icadc’iship  and  initiative’ 
of  the’  dedic.ited  peisonnel  who  woik  aionnd  ihc’  clo'k  to  insure  that  all  hands  ’‘get  the  word.” 

I  VMI  S  l)kl  V  Its 

.Major  (ieneral,  I  SA 
Director  for  (  amimnnic  at  ions 
Klc’c  t  ronic s 
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II  the 

II  the 
iij)lex 


Rear  Admiral  Frank  X’irdcn.  USX 
Assist  at  it  (Aiiej  ol  Xinuil  ()  peratious 
{ Coininuiiicdtioiis )/ Director,  Xaval 
Coiiiuiiniic  (itioiis 


Skaai.’.s  leaders  lorni  one  of  the 
most  responsive  andieiues  in  tlie  world 
on  the  snl)jett  ol  military  (ommunita 
tions-elei  ironirs.  However,  the  major¬ 
ity  ol  the  readers  are  ashore.  I'liere- 
lore,  it  is  toiueivahle  that  this  issue 
ol  Ska'ai.  aijont  Naval  (iomnuinita- 
tions  whidi  provides  the  voice  of 
Naval  (ommand  at  sea,  comes  to  some 
ol  yon  as  an  innovation  ;is  dillerent. 
perhajis,  as  a  strong  salt  bree/e  would 
be  in  (iolorado. 

i  bis  issue  takes  you  far  out  to  sea, 
lor  Naval  (Communications  and  Naval 
Operations  are  inse}jarable.  In  this 
issue  illustrious  Naval  (ommaiiders  re¬ 
vive  lor  those  of  you  who  are  former 
sailors  familiar  operations  in  the  mod¬ 
ern  pattern. 

Herein,  the  presentation  of  the  At¬ 
lantic  is  handled  somewhat  dilferentlv 
•Irom  that  of  the  Pacific  Fleet.  For  the 
l*aufi(,  the  (Commander-in-(Chiel,  U.  S. 
Patifit  Fleet  gives  you  the  entire  (over¬ 
age  ol  Naval  (Communications  through¬ 
out  that  vast  waterland  whidi  is  the 
domain  of  his  operating  foKcs. 

In  the  .\tlantic.  you  have  (ontribu- 
tions  from  several  Fleet  and  Force 
(CommandeiN  and  a  characteristically 
^hort  and  pungent  summary  from  the 
H.  S.  Atlantic  Fleet  (Commander-in- 
( Chief,  .Admiral  [eiaulcl  W’light. 

Worthy  of  an  historical  fooltiote  is 
thc‘  lact  that  shortlv  after  writing  his 
comments  on  communications  as  a 
contribution  to  this  ^lutrticular  issue  of 
Sic, N At.,  .Admiral  Wright  retired  from 
active  duty  after  IC^  years’  commis¬ 
sioned  service,  condnded  bv  li  veais 
durim'  which  he*  c  allied  witli  <«rear 


distinction  the  unicpiely  iiianifold  re¬ 
sponsibilities  of  Supreme  .Allied  (Com¬ 
mander  -Atlantic,  (Commancler-iii-(Chief 
Western  .Atlantic  and  (Commaiider-in- 
(Chief,  .Atlantic,  in  addition  to  that  ol 
(Commancler-in-(Chief,  V.  S.  .Atlantic 
Fleet. 

I'he  Marine  (Corps  and  the  (Coast 
Guard,  like  the  Fleets,  are  consumers 
of  communications  and  electronics.  .All 
of  the  consumers  are  supported  by  the 
various  Hureaus.  their  subcjrclinate  ac¬ 
tivities,  and  the  Deputy  (Chiefs  of 
Naval  Operations.  lntludc*d  in  this 
issue  are  articles  giving  a  glimpse  of 
some  of  the  things  that  certain  of  these 
organi/ations  are  doing  and  what  the 
personnel  who  command  and  serve  in 
them  are  thinking  about. 

.Among  the  areas  not  included  in 
this  issue,  but  leserved  for  a  future 
edition,  is  the  Hureau  of  A’ards  and 
Docks  part  in  Naval  (Communications, 
1  he  Bureau  of  Yards  and  Docks  is 
our  builder  for  enormous  projects  such 
as  V'l.F  Maine,  and  Naval  Radio  Re¬ 
search  Station,  Sugar  (irove,  and  for 
numerous  smaller  projects  through¬ 
out  the  system.  Likewise  omitted  as  a 
separate  subject  is  the  personnel  side 
of  the  picture.  Our  valuable  person¬ 
nel  in  Naval  (Communications,  from 
the  learned  researchers  on  through  the 
spectrum  to  the  salty  operators  are  our 
most  imj)()riant  assets.  We  are  in¬ 
tensely  proud  of  this  hard  working 
and  highly  dedicated  outfit.  .As  this 
issue  goes  to  press  the  impact  of  com¬ 
munications  and  electronics  on  j)ei- 
sonnel  programs  of  the  Navy  is  being 
restndied  at  lop  jjiioiitv  in  the  Bu¬ 


reau  of  Naval  Personnel. 

.Vs  is  seen  from  the  broad  coverage 
|)resente(l  herein,  .Naval  (Communica¬ 
tions  are  distributed  throughout  the 
whole  of  the  Navy  and  the  .Marine 
(Corps  and  are  closely  allied,  hir  .Navy 
|)urposes,  with  the  (Coast  Guard.  Fin's 
[pattern  provides  the  best  integration 
of  communications  with  weajxms  sys¬ 
tems,  operations,  administration  and 
logistics.  Such  a  distribution  of  fa¬ 
cilities  and  initiative  of  the  Navy’s 
communications  effort  recpiires  a  means 
of  coordination  and  direction  by  the 
(Chief  of  Naval  Operations  and  a  com¬ 
mon  doctrine  for  all  to  pursue.  The 
Office  of  the  Assistant  CChief  of  Naval 
Ojierations  ((Communications)  was  cio- 
ated  and  combined  with  that  of  the 
Director.  Naval  (Communic ai ions  on  A 
Mav  Ib.Af)  to  facilitate  these  functions. 

Fhis  centrali/ation  is  also  essential 
in  focusing  the  Navy’s  efforts  in  the 
sujiport  ol  and  jiartic  ijiation  in  the' 
Joint  (Communications  Network,  Fhe 
.Navv  and  the  other  Services  must  in¬ 
sure  that  the  joint  Network  is  resjion- 
sive  to  the  recpiirements  of  the  chain 
of  command  of  the  Nation’s  military 
forces  established  by  the  Dekiise  Re¬ 
organ  i/ation  Ac  t  of  H)A8. 

AFCFAN'S  have  heard  vienvs  from 
the  Director,  Naval  (Communications 
several  times  in  the  past.  Now  many 
other  naval  persons  across  the  entire 
sjiread  of  researchers,  jiroducers  and 
users  give  theii  first  hand  recountals 
of  Naval  (Communications  as  ii  afTects 
their  professional  way  c^f  life.  It  is 
a  jiriv  ilege  to  introduce  this  galaw. 
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ronslructfcl  that  will  provide  ine^sa^e 
privacy:  earlv  vvaniin”:  sv sterns  are 
l)ein<i  ^leatlv  extended  in  range,  and 
alerts  are  now  being  flashed  with  ex¬ 
treme  rapiditv  through  the  use  of 
automatic  transmission,  relav.  and 
reception.  In  addition,  an  instantane¬ 
ous  and  completely  reliahle  recogni¬ 
tion  sv stern  is  being  developed  for 
installation  in  friendly  aircraft. 

If  nuclear  weapons  have  introduced 
new  problems,  so  has  the  launching 
of  space  veliicles.  We  sudderdv  find 
ourselves  with  earth-hourrd  cornnruni- 
rations  when  we  need  to  send  and 
receive  in  the  limitless  dinrensions  of 
the  universe.  We  can  communicate 
with  a  satellite,  hut  a  vehicle  that 
escapes  from  the  earth's  gravitv  is 
rpiicklv  lost  into  silence.  1  he  indi¬ 
cated  rr<*ed  is  for  rrtore  powerful  trarrs- 
rrritlers  irr  srrraller  packages.  long(*r 
lived  p<»wer  sources,  and  extrernelv 
sensitive  antenna-receiver  cornhina- 
tions.  \  erv  encmjraging  |)rogrt‘ss  is 
being  ntade  in  all  three  directiorr^. 
Kor'  iri<tanc<‘.  rpiite  rt'centiv  the  weight 
of  the  transmitter  for  transoceanic 
irrr'teoi  ological  halloons  was  reduced 
from  2.^0  to  12  pounds.  It  is  hoped 
to  <ut  the  latter  figure  in  half  hv 
ir>iing  rrriniat rrr  i/ation  technirpres  now 
rmder  dt*v eloprnent. 

(iomirtg  hack  to  (‘arth.  artd  onto 
the  ships,  we  are  face  to  face  with 
the  ptohlem  of  cornpat ihilit v  :  masts, 
missih*  laurrehers  and  stacks  irrterfere 
with  antenna  patterrr-;:  tin*  antenna< 
theii’>elves  arr*  as  thick  as  (juills  on 
a  herlgehog;  electronic-;  for  one  pur- 
p<»se  competr*  with  electronics  for  an- 
othiM'  and  tin*  pr*rformance  of  both 
can  he  adv ers(‘lv  afh'cted  hv  tin*  hack- 
ground  interference  of  ship  s  rna- 
chinerv.  As  ttrore  arrd  more  elec¬ 
tronic'-  are  crowded  into  enclosed 
'ipaci*'-.  the  irndissipated  heat  becomes 
as  damaging  to  cornporrents  as  e\- 
posirre  in  a  tropical  jungle.  In  order 
to  corrtirtrre  to  add  automatons  to  tin* 
ship."  cornpanv.  we  rrrust  incorporatr* 
the-e  featur(*s  in  d(*sign  from  the  krel 
trp.  «*ngiin*(*r  ing  the  entire  ship  for  tin* 
coimmrnicatiiu).  warning,  and  rrtissile 
control  e(ptipnn*nt  it  must  carrv.  On 
tin*  ships  thus  designed  wr*  can  t*\p«*ct 
to  frnd  f(*w(*r  arrt(*rmas.  forturiatelv . 
herau-e  common-working  antennas — 
lor  coimnurricat ions  at  h*ast  are  lu*- 
corning  a  reality. 

I’ut  as  sonn*  ant(*nnas  become  rnort* 
ellicicnt  and  more  compact,  others 
will  h(*c<»me  larger,  for  there*  is  a 
critical  nect‘ssitv  for  verv  long  rani»«* 
*’radai.  d  ln*r(‘  have*  he*r*rr  some*  ve*r  v 
e*ncouraging  aelvane*e*s  in  this  are*a. 
re*e  (*nt h .  although  the  pre*se*nt  e*'fuin- 
rne*nt  for’  srr|)e*r-elistarree‘  radar  is  far 
too  hulkv  to  he  prae  tie*al  ahoarel  ship. 

Another  fie*lel  showing  some*  ve*rv 


interesting  pre)gress  is  radie)  naviga¬ 
tion.  Merre  aecurate  directie)n  finders 
are  being  elevelopeel.  Kaelie)  sextants 
have  been  a  reality  for  se)me  time  and 
are  ednstantiv  being  irnpre)veel.  Au¬ 
tomatic  ceenrputers  may  presently  put 
the  navigaterr  e)ut  e)f  a  jerh.  1  here  are 
inelicatiems  that  we  may  se)e)n  he  tak¬ 
ing  “fixes.”  electre)nicallv  of  cemrse*. 
on  satellites  instead  e)f  stars. 

An  extrernelv  urgent  problem,  one 
that  has  troubled  radio  engineers  for 
over  thirty  vears,  is  how  to  communi¬ 
cate  hv  radio  with  fully-submerged 
submarines.  We  have  had  this  capa¬ 
bility  since  before  WOrld  W  ar  II  but 
now  we  are  .‘seeing  significant  irn- 
proverrrents.  Hv  utilizing  noise-dis- 
crirninating  cirerrits.  and  better  match 
between  the  submerged  antenna  and 
the  water  rrrediurn.  better  reception 
by  sul  marines  below  the  surface  has 
be(*n  achit*v(*d. 

The  liasir  Research  Picture 

\orie  of  the  foregoing  problerrrs. 
with  their  rrrv  riad  corrrpartrrrerrts  arrd 
srrbcornpartrrrerrts.  are  heirrg  neg- 
h*ct(*d:  thev  are  all  subjects  for  exterr- 
sive  basic  research,  dire  picture  is 
so  kaleid  os(*opic.  irr  fact,  that  orrly  a 
f(*w  ar(*as  rrray  be  highlighted  irr  this 
br  i(*f  glarrce  aheadr 

I  hr*  furrdarrrerrtal  study  of  electro- 
rnagrrr*tic  wave  propagatiorr  has  a 
|)owerful  assist  frorrr  the  upper  atrrros- 
phere  probirrg  dev  ices  arrd  techni(|ues 
urrcovt*red  irr  the  past  der  ade.  Sourrd- 
iug  ro(*''ets  have  carried  rrreasurirrg 
instrurr:enls  above  the  iorrosphere. 
arrd  have  serrt  back  irrterferen(*e-free 
data  orr  solar  effects,  cosrrric  ravs.  arrd 
imr  derrsitv.  dire  data  have  beerr 
arralvzed  to  deterrnirre  the  effects  of 
various  pherrornr*rra  on  elect  ronraL^- 
rretic  propagation.  Ibis  lirre  of  err- 
dr*avor  has  beerr  extt*rrded  still  fur- 
thr‘r  bv  the  use  of  experirrrerrtal  satel¬ 
lites.  I  he  scierree  of  radio-astrorrornv . 
vr*rv  activelv  pursued  bv  the  Xavv. 
has  discovered  rrr'w  s‘.>ur(*e"  of  radia¬ 
tion.  has  urr(*oy(*rr*d  rrew  facts  about 
the  iorrosph(*re.  arrd  has  giverr  a  rrew 
dirnensiorr  to  receiv  er  serrsitiv  itv . 

Ilasic  res<*arch  orr  tropospheric 
propagation  resulted  in  the  discerverv 
of  a  propagatiorr  duct  that  is  atrpar- 
t*ritlv  associated  with  high  altitudes  irr 
areas  of  the  tradevvinds.  (See  page 
9.A.  I  It  rrray  opeir  up  long-rairge  chan- 
rrt*ls  of  (*onrrrrurricatiorr  irr  the  little 
used  lOO-AIC  regiorr.  Corrcurrerrtly.  a 
terr-vear  study  of  radar-pulse  paths 
has  tjneovered  a  rrew  method  for’  us- 
irrg  echoes  reflected  off  the  iorrosphere. 
If  such  progranrs  as  Project  Madre* 
rrow  heirrg  inrplernerrted  at  the  \a- 
val  K(*s(*arch  Laboratory  prove  suc- 

* K('|)ortt’(l  in  March  issue  of  .^t(;\vi,. 


cessful.  we  will  be  able  to  detect  rrear- 
the-surfa<e  targets  at  great  distances 
beyoird  the  lirre-of-sight  horizon,  I  his 
would  indeed  he  a  breakthrough. 

•Again  in  the  field  of  radar,  the  era 
of  lotrg-range  rrrissiles  is  preserrtirrg 
an  urgent  challenge  to  basic  research. 
A  rrrissile  thousarrds  of  rrriles  awav 
rrrakes  an  infinitesirrrallv  srrrall  target, 
vet  it  rrrust  he  acquired  at  take-off  arrd 
tracked  through  the  skies  if  we  are 
going  to  intercept  it  or  take  evasiv'r* 
actiorr.  The  requirerrrepts  give  us 
sorrre  rrotiorr  of  the  radars  of  the  fu¬ 
ture.  They  will  probably  have  tre¬ 
mendously  large  arrtennas  to  obtain 
wide  aperture:  their  errritted  bearrrs 
will  he  extrerrrely  irarrow  to  achieve 
the  rrecessarv  resolution:  the  scarrniirn 
will  be  done  electronically  rather  tlrarr 
by  trvirrg  to  rotate  a  curnbersorrre 
superstructure. 

Frorrr  present  irrdicatiorrs.  orre  of 
the  rrrost  exciting  outgrowths  of  basic 
research  will  be  irr  the  area  of  rrew 
rrraterials  arrd  corrrporrerrts.  Irr  thr* 
fortrrr*r’  category,  the  rrew  dielectrics 
with  exotic  tradr*  narrres  prorrrise  firr 
rrrore  eflrcierrt  arrd  heat-resistant  coat- 
irrgs.  A  arious  ferroelectric  arrd  ferro- 
rrragrretic  rrraterials — usuallv  irr  the 
forrrr  of  crvstals — have  beerr  discov¬ 
ered  whic  h  will  perforrrr  a  varietv  of 
corrrpll(*ated  electrorric  functiorrs.  irr- 
cludirrg  switchirrg.  arrrjrlification.  de¬ 
lay.  arrd  ertergv  storage.  The  irrterest- 
irrg  class  of  rrraterials  krrowrr  as  cr' o- 
genic  serrricorrductors  have  fabulous 
poterrtial  (juaPties  for  irrrrurrrerable 
electrorric  applicatiorrs  if  onlv  their 
o|)erating  terrrperature  can  be  raised: 
at  preserrt  they  are  serrricorrductin'j 
only  below  15°  Kelvirr.* 

Alearrwhile.  the  solid-state  phv  si- 
cists  are  doirrg  arrrazirrg  thirrgs  irr  the 
rrricrorrrirriaturizatimr  of  corrrporrerrts 
The  |)ast  decade  has  seerr  the  bearr- 
size  trarrsislor  take  the  place — irr  hurr- 
dreds  of  applicatiorrs — of  the  hot. 
corrrplicated.  arrd  breakable  vacuum 
tube.  Put  everr  irr  lodav  s  rrrost  sophis¬ 
ticated  circuits,  the  transistor,  c orr- 
der’ser.  arrd  resistor  still  have  to  be 
made*  separately  arrd  tlrerr  corrrrectcd 
as  integral  corrrporrerrts  of  a  giyerr 
frrrrctiorial  circuit.  W  ithirr  a  few  vears 
this  .'i(*paratiorr  rrrav  be  elirrrirrated. 
The  jrhvsicists  b(*lieve  they  will  soorr 
be  able  to  take  a  tirrv  block  of  ma¬ 
terial  arrd — through  the  rrragic  of 
solid-state  techniques — build  irrto  it 
the  various  resistive,  cajracitive.  arrd 
arrrplificatiorr  junctions  desired.  The 
resultirrg  corrrporrerrts  will  be  srrraller. 
cheajrer.  produce  less  heat,  and  be  far 
rrrore  reliable:  they  will  perrrrit  everr 

‘^'I'lu*  scaU*  of  ahsoliirr  teinpt*ratiir»  .  with 
/(TO  (*(}ual  to  — 2(3.1°  C. 

{Continued  on  page  38) 
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COMMAND  CONTROL  OF 
THE  PACIFIC  FLEET 
pacific  fleet  communications 

by  Admiral  H.  G.  Hopwood^  USN^  CINCPACFLT 


iil^ASSiNG  THE  Word”  makes  com* 
JL  mand  possible.  In  the  Pacific 
Fleet  of  the  U.  S.  Navy,  every  far- 
flung,  mobile  nerve  center  must  be 
responsive  to  the  tactical  and  strate¬ 
gic  needs  and  services  of  every  other 
element  of  the  Fleet.  Naval  Commu¬ 


nications  provides  this  vital  tool  of 
naval  command. 

1  he  Navy's  seagoing  communica¬ 
tion  system  is  unique.  It  cot>d)ines 
practically  every  means  of  signaling 
known  to  man  from  highly  c(nn  l.lex 
automatic  coding  electronic  brains  to 
megaphones. 

I  nlike  her  sister  services,  who  have 
concentrated  on  [)erfecting  nets  of 
fixed  geographical  })oints,  the  \av\ 
must  tie  together  an  ecjuallv  ellicienl 
weh  joining  commands  that  range  the 
open  sea.  Each  of  these  highlv  mo¬ 
bile  segments  of  sea  power  has  its 
own  set  of  rcffuirements  arid  prob¬ 
lems. 

In  the  far  north,  an  FIIM  subma¬ 
rine  may  be  submerged,  about  to  be¬ 
gin  her  long  j)robe  under  Arcli<’  ice. 
\\  hatever  her  mission,  orders  and  in¬ 
formation  must  be  passed  to  and  from 
her  by  Naval  Comnumi(’ations. 

Or.  imagine  a  fast  carrier  far  at 
sea.  mainstay  of  a  nuclear  striking 
force,  with  radio  her  ord\  link  to 
parent  commands.  Her  whip  anten¬ 
nas  are  performing  beautifully,  when, 
suddenly,  this  elusive  floating  airbase 
heels  into  the  wind  to  launch  and  re¬ 
trieve  jets.  The  whips  are  dropped 
to  clear  the  deck  and  down  g«>es  sig¬ 
nal  strength. 

1  he  carrier  task  force,  a  kev  mili¬ 
tary  unit  geared  for  limited  or  all- 
out  war.  must  receive  every  command 
accurately  and  rapidly  under  arj\ 
conditions.  d  he  drop  of  signal 
strength  when  a  carrier's  whips  are 
lowered  and  the  dissimilar  commu¬ 
nications  problems  (enigmas)  of  the 
other  naval  units  must  he  solved. 

In  the  anti-submarine  warfare  pic¬ 
ture  the  |)roblem  is  |)rimarilv  one  of 
rapid  coordination,  because  the  busi¬ 
ness  of  detecting,  localizing  and  at¬ 
tacking  the  elusive  enemy  is  team¬ 
work. 

Task  P'orce  ALFA  of  the  Atlantic 
Fleet  has  dev  (doped  teamwork  in  Anti- 
Submarine  Warfare  (ASW )  fort  es  to 
a  fine  degree.  The  Pacific  Fleet  is 
moving  rapidiv  to  adopt  the  cb»sely 
knit  partnership  of  destroyer,  heli¬ 
copter,  patrol  aircraft,  killer  sub¬ 
marine  and  carrier  based  ASW  air¬ 
craft.  d'he  key  to  success  lies  in  com¬ 
munications.  Rapid  exchanges  of 
tactical  data  through  automatic  links, 
positive  contact  with  the  submerged 
friejidlies  (submarines!,  and  instant 
relay  of  command  decision  are  nec¬ 
essary  in  this  deadly  game  of  hare 
and  hounds. 

An  integral  part  of  the  Pacific 
Navy  Lommand  is  the  Fleet  Mariiie 
Force.  Here  is  added  the  complexity 
of  mobile  ground  ami  air  forces  that 
move  rapidly  to  and  from  sea  and 
land  carrving  out  their  highlv  spe- 
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ciali/ed  warfare.  a  \ilal  nieinher 
of  file  sea  pouer  team  they  have  de¬ 
veloped  new  taeties.  Vertical  develop¬ 
ment  of  a  beachhead  usinji  airlift  to 
cross  the  enem\*s  defense  line  intro¬ 
duces  a  whole  secfuence  of  problems 
in  command  communications. 

IVxlay  in  the  Taiwan  straits  and  all 
along  the  high  seas  fringes  of  the  iron 
and  bamboo  curtains,  Navy  recon¬ 
naissance  aircraft  are  on  patrol.  These 
front  line  eyes  are  in  constant  contact 
w  ith  their  })ases  and  the  relay  of  vital 
intelligence  must  be  instantaneous. 

d  he  American  public  w  ill  n(»t  soon 
forgel  the  cxjwardly  attack  on  the 
Navy  P4M  Mercator  last  Spring  bv 
Tonimunist  jet  fighters.  Freedom  of 
the  seas  was  violated,  d  he  minute  bv 
minute  account  of  this  incident  was 
relaxed  to  the  White  ffouse  b\  Naval 
Fommunicatimis. 

During  World  War  II.  the  service 
forces  developed  the  valuable  replen¬ 
ishment  at  sea  terdmicjues.  I  he  Navv 
travels  on  its  stomach  as  "do  the  other 
services.  Fverv  thing,  from  beans  to 
bullets,  must  be  delivered  to  combat 
forces  without  delay  or  interruption. 
Task  Forces  at  sea  must  make  their 
reifuirements  known  to  supplv 
sources.  I  he  right  supplies  must  be 
delivered  to  the  user  on  time  and 
underwav.  Tankers  and  cargo  ships 
use  the  ultimate  in  deck  seamanship 
to  make  the  deliverv.  Communica- 
fions  are  required  to  place  the  order 
and  arrange  the  rendezvous. 

I  hese  forces,  hampered  bv  the  un¬ 
certainties  of  the  sea.  must  have  com¬ 
munications  that  flow  with  securitv. 
reliability  and  speed. 

Naval  Communication  is  a  living 
and  growing  system  looking  into  the 
future  for  new  methods  while  retain¬ 
ing  and  perfecting  the  best  of  the  old. 
Over  the  years  Naval  (lommunica- 
lions  reflected  the  Darwinian  process 
of  “'(‘Volution*’  wherein  necessitv  has 
mothered  invention. 

I  he  basic  skeleton  of  Naval  Com¬ 
munications  in  the  Pacific  is  the 
highly  reliable,  fixed  geographical 
network  of  stations  crossing  the  Pa¬ 
cific  Ocean  area.  The  network  reaches 
in  all  di reactions,  from  Adak,  Alaska, 
to  Ibmg  Kong,  south  to  Australia  and 
New  Zealand,  with  stations  in  Japan, 
Pliilippines.  Pearl  Harbor,  (mam. 
Afidway  and  the  west  coast.  W  ith  the 
ability  to  skip  over  intervening  sta¬ 
tions  the  network  assumes  a  strength 
in  d(*pth  and  a  flexibilitv  for  emer¬ 
gencies  in  peace  or  war.  Through 
these  centers  and ‘their  rec'civing  and 
transmitting  stations  the  words  of  a 
message  enter  the  woild  of  automa¬ 
tion.  Skilled  communications  person¬ 
nel  translate  words  into  punched 
tap(‘>  to  feed  crv  ptogi  a()hic.  sorting 


and  switching  transmitting  devices. 
Then,  by  cable,  high  frequency  radio, 
scatter.  VHF/UHF^  radio  links  or 
landline  the  message  flashes  to  other 
terminals  of  the  basic  Naval  (Commu¬ 
nication  Svstem  ready  for  deliverv  to 
a  Fleet  unit. 

From  the  basic  svstem,  messages 
move  to  the  many  units  of  the  mo¬ 
bile  Fleet  bv  broadcast.  Broadcast¬ 
ing  one-way  traffic  to  the  mobile  Fleet 
units  is  necessary  because  the  elusive 
carrier  and  the  stealthy  submarine 
frequently  move  for  long  periods  un¬ 
der  radio  silence. 

Here  experience  and  technology 
meet  to  reach  100%  reliability.  The 
broadcast  transmissions  must  adhere 
closelv  to  time  schedules;  must 
spread  over  the  frequency  spectrum 
to  avoid  losses  from  the  capricious 
dancing  of  the  ionosphere,  and  must 
hold  clear  title  to  their  radio  paths  to 
prevent  interference.  (Communicators 
must  be  on  the  alert  always  to  over¬ 
come  interferences  caused  by  nature's 
noises  or  by  friendly  or  unfriendly 
electronic  emissions. 

To  most  of  the  Navy  ships  at  sea. 
broadcast  is  by  radioteletypewriter. 
For  smaller  units  there  are  schedules 
of  continuous  wave  (CW)  transmis¬ 
sions.  W^eather  is  broadcast  by  sev¬ 
eral  means,  including  radio  facsimile. 
In  addition,  the  Navy  maintains  a 
regular  schedule  of  (CiW  broadcasts 
to  merchant  ships  on  the  high  seas. 

Ashore,  the  Navy’s  shore  transmit¬ 
ting  and  receiv  ing  sites  reach  for  the 
peaks  of  sensitivity  and  transmitting 
efficiency  to  compensate  for  the  re¬ 
duced  efTe(‘tiveness  of  tlie  mobile  sta¬ 
tion. 

W  hat  about  the  submarine  on  lone- 
Iv  patrol  with  its  special  })rol)lems? 
The  Navy’s  answer  is  in  extremelv 
long  wave  radio  proj)agati()n.  Reach- 
ing  very  low  fre(|uencies.  around  lo 
KC.  huge  antennas  hanging  between 
giant  towers  and  across  valleys  pump 
out  slugs  of  radio  power  that  hug  the 
curvature  of  the  earth  and  pierce  the 
previously  impenetrable  barrier  of 
the  sea  s  surface. 

Messages  reaching  the  end  of  their 
route  fre(juentlv  find  themselves 
translated  into  the  colored  cloth  of  a 
signalman  s  semaphore  flags  or  into 
the  piercing  flash  of  signal  light.  To 
Marine  comhat  units  small  parabolic 
antennas  focus  VHF/l  HF  into  pen¬ 
cil  beams  of  intelligence  that  trigger 
portable  teletypewriters  at  the  gen¬ 
eral's  command  post.  I  HF  radio  also 
links  Marine  observation  and  close 
support  aircraft  to  the  ground  forc(*s. 

Research  and  devel()j)ment  |)ro- 
grams  hold  promise  of  ever  greater 
steps.  Scatter  systems  are  alreadv  in 
use  and  the  expenifiiental  moon  j)ath 


transmissions  are  proving  valuable. 
Soon,  an  artificial  moon  will  be  the 
echo  and  relay  station  to  expedite 
traffic  and  increase  the  flexibility  of 
communications. 

Improvements  are  in  the  offing  for 
ship-to-shore  transmissions.  Im|)roved 
automation  and  advancements  in 
ships’  antennas  are  being  installed. 
Deck  hands  are  becoming  accustoTned 
to  weird  and  fantastic  arrays  of  wires 
and  baskets  cluttering  the  topside 
masts  and  decks  of  their  warships. 

To  man  the  shipboard  communica¬ 
tion  center,  there  is  a  full  division  of 
officers  and  enlisted  men.  The  (fuality 
and  training  of  communications  per¬ 
sonnel  are  given  the  same  attention 
and  emphasis  as  the  development  and 
installation  of  the  most  modern  com- 
mufiication  dev  ices.  W  ith  the  finest 
men  and  e(|uipment  on  the  job.  each 
mobile  Fleet  unit  becomes  an  inte¬ 
gral  |)art  of  Naval  Communications. 

From  the  operational  characteris¬ 
tics  of  the  Fleet’s  ])roblems.  Naval 
(Communications  has  found  its  unique 
intra-service  solution.  But  the  Pa¬ 
cific  Fleet  is  oidv  one  member  of  the 
national  team. 

As  a  team  member  of  the  Pacific 
(Command,  the  Navy  does  not  move 
alone  in  the  vast  areas  of  the  Pacific 
Ocean;  its  hard  hitting,  mobile  sea- 
p(»wer  remains  in  close  contact  with 
its  teammates. 

I  nder  the  Commander  in  Chief. 
Pacific,  the  U.  S.  Army,  UrS.  Navy 
and  V.  S.  Air  Force  operate  in  closest 
coordination.  This  efficient  team¬ 
work  is  possible  because  their  com¬ 
munications  systems  are  inherently 
compatible;  there  is  completely  free 
transfer  of  message  traffic. 

In  addition,  the  Navy  svstem  meets 
the  need  for  close  exchanges  with  the 
I  .  S.  Coast  Guard  and  other  govern¬ 
ment  and  commercial  agencies. 

Conduct  of  the  total  Pacific  Opera¬ 
tions  is  achieved  through  the  various 
Operational  Control  Centers  tied  to¬ 
gether  for  the  rapid  exchange  of  in¬ 
telligence.  commands  and  action  re¬ 
ports.  Naval  communications,  while 
patterned  for  its  salt  water  require¬ 
ments  and  methods,  is  operationally 
compatible  with  the  communications 
svslems  designed  for  the  require¬ 
ments  of  the  Army  and  Air  Force. 
Messages  move  rapidlv  through  inter- 
service  junctions  and  over  exclusive 
high  speed  command  circuits. 

Salt  water  command  of  the  I%cific 
Navy  and  close  coordination  with 
sister  serv  ices  is  possiI)le  in  the  split 
second  era  ordy  through  the  uniquely 
versatile  Naval  (%)nimunications  and 
the  dedication  of  the  sailor  standing 
the  watch. 
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A  vital  link  in  this  country’s 
defense  chain  is  a  reliable, 
accurate  Anti-Submarine 
Warfare  program  to  provide 
advance  warning  of  the  pres¬ 
ence  of  a  potentially  hostile  submarine. 
Hoffman  has  contributed  substantially  to 
this  program  through  the  manufacture  for 
the  U.S.  Navy  of  Sonobuoys  to  detect 
and  locate  undersea  objects.  In  addition, 
Hoffman  has  broad  experience  in  under¬ 
water  simulators,  as  well  as  communica¬ 
tion  links  and  navigation  aids  for  ASW  air¬ 
craft.  This  background  provides  Hoffman 
with  a  capability-in-depth  to  help  solve 
your  problems  in  underwater  detection. 
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IN  TiiK  \avy  the  effective  use  of 
new  weapons  s\ sterns  depends,  to 
a  larfie  dc‘^ree.  on  the  ability  of  those 
lesponsihle  to  exercise  coininand  and 
control  of  the  widely  dispersed  na\al 
and  trrarine  forces,  on  land  and  sea. 
under  water  and  in  the  air.  I  ln*  arm 
of  this  command  and  control  is  the 
\a\  id  (communications  S\slem.  This 
sNstern  must  he  reaflx  at  all  times  to 
receive*  and  deli\er  messages  from 
anN  loydcal  originator  to  almost  an\ 
addressee. 

One  of  m\  rcsponsihilities  as  Dep- 
utN  (diief  of  Xaval  Operations  for 
l)eveloj)menl.  is  to  insure  that  re¬ 
sea  I'ch  and  development  in  the  com¬ 
munications  field  keeps  pace  with  the 
rapid  progress  that  is  heinjr  made  in 
ships,  planes.  wea})ons  s\ stems,  mis¬ 
siles.  and  sat(*llites.  Since  it  is  true 
that  a  delav  in  one  field  adversely  will 
affect  orderlv  projrress  in  others,  and 
likewise  true  that  a  hreakthroujih  in 
tme  will  open  new’  Innizons  in  a  sec¬ 
ond.  we  are  striving:  in  the  Xav\  to 
s(‘e  that  all  phases  of  preparedness 
projiress  in  an  orderlv  manner.  To 
progress  s\ sternatically.  we  must 
work  hand  in  hand  with  industr\. 
Our  organization  is  desiiiried  to  effec¬ 
tive!)  handle  resear'ch  and  develop¬ 
ment  h\  our  own  personnel  and  to 
t*ncoura.L»e  close  working  relationship 
with  industrv. 

flic  Secretarv  of  tin*  \a\\  exerts 
polic)  control  over  all  Xaw  matters. 
Follow  in<r  the  Secretar\  is  the  I  rider 
Secret  a  1)  of  the  \av\  whose  jirinci- 
pal  responsibilities  lit*  in  the  financial 
management  of  the  Department  and 
in  insuring  that  the  business  admin¬ 
istration  and  management  of  the  De¬ 
partment  is  carried  <iut  in  an  edrcient 
and  economical  manner.  The  Assist¬ 
ant  Secretai'N  of  the  Xaw  for  Re¬ 
search  and  Development  appears  next 
in  the  organization  and  is  diiectb 
concerned  with  the  o\er-all  research 
and  development.  De  is  responsible 


for  policy,  management,  and  control 
of  Navy  Department  research,  devel¬ 
opment.  test  and  e\aluation  matters, 
including  general  management  of  the 
Navy  appropriation  for  this  purpose. 
De  coordinates  and  directs  the  ef¬ 
forts  of  the  bureaus  and  olfices  of  the 
(diief  of  Naval  Operations  and  the 
Dead(|uarters.  Marine  ("orps,  in  the 
fulfillment  of  research,  development, 
test  and  evaluation  re(|uirements  of 
the  operating  forces. 

Communications  e(|uipment  is  sim¬ 
ply  another  item  of  hardware  re- 
(juired  bv  the  Chief  of  Naval  Opera¬ 
tions  for  the  Navy,  and  the  Comman¬ 
dant  of  the  Marine  Corps  for  the 
Marines.  1  he  Chief  of  Naval  Opera¬ 
tions  and  the  Commandant  of  the 
Marine  Corps  are  res|)onsible  for 
establishing  re(|uirements  in  terms  of 
what  is  needed,  when  it  is  needed 
and  where  it  is  needed.  The  f^u- 
reaus  and  their  associated  shore  ac¬ 
tivities  inav  be  looked  upon  as  pro¬ 
ducers.  and  are  responsible  for  the 
management  of  the  affairs  of  the  Navy 
Department  in  meeting  re(|uirements. 
1  hese  Bureaus  are  responsible  for 
how  the  re(|uirements  will  be  met. 

Within  the  Office  of  the  Chief  of 
Naval  Operations,  the  Office  of  the 
Deputv  (diief  of  Naval  Operations. 
Fleet  Operations  and  Readiness,  for¬ 
mulates  all  the  operational  require¬ 
ments  for  the  Nav).  These  will  in¬ 
clude  the  generation  of  requirements 
for  communications  equipment  which 
will  be  needed  by  the  Navy  in  1965. 
1970  and  so  on  to  match  the  new 
concejits  and  weapons  systems.  The 
communications  ret|uirements  are 
passed,  still  within  the  Office  of  the 
Chief  of  Naval  Ojierations.  to  the  As¬ 
sistant  Chief  of  Naval  Operations 
I  (Communications  I  /  Dirertor.  Naval 
(Communications  who  in  conjunction 
with  those  in  my  office  formalizes 
them.  Mv  office  also  coordinates  and 
integrates  the  over-all  Department  of 


the  Nav)  research  and  development 
program  for  the  Chief  of  Naval  Op¬ 
erations  in  order  to  insure  that  the 
effort  is  continuously  responsive  to 
long-range  (»bjectives.  operational  re- 
(juirernents.  fiscal  limitations  and  a<l- 
vancing  technology.  In  addition  we 
keep  the  Assistant  Secretary  of  the 
Navy  for  Research  and  Development 
a(K  ised  concerning  the  status  of  the 
jrrograrn. 

After  the  operational  rerjuirements 
are  dexeloped  they  are  sent  to  the  Bu¬ 
reaus.  The  Bureaus  perform  a  dual 
function,  that  is,  they  manage  and 
conduct  the  research  and  develop¬ 
ment  efforts  and  they  jrrocure  the 
equipment.  In  these  capacities.  the\ 
max  act  as  contracting  agents  if  the 
research  and  development  is  per¬ 
formed  by  industry  or  thex  rnav  act 
as  management  agents  if  work  is  per¬ 
formed  at  Navy  laboratories  nr  field 
activities. 

Mo  re  specificallx .  shipborne  and 
shore  (*ommunications  re(|uirements 
go  to  the  ("hief.  Bureau  of  Ships.  The 
rec|uirements  in  their  final  form  state, 
in  general  terms,  the  service  to  be 
rendered,  the  txpe  of  traffic  to  be  car¬ 
ried  and  any  special  features  that  are 
to  be  considered,  but  not  the  means 
for  accomplishment.  I  hese  are  re- 
xiewed  in  the  offices  of  the  Assistant 
(diief  of  the  Bureau  for  Research  and 
Development  and  forwarded  to  the 
Flectronics  Division  for  action.  De- 
|)ending  upon  the  nature  of  the  re- 
(juirement.  it  would  be  assigned  with¬ 
in  this  division  to  the  Communica¬ 
tions  Branch,  the  Communications 
Facilities  Fugineering  Branch  or  the 
Assistant  for  Marine  Corps  Programs. 
A  project  engineer  is  given  the  re- 
sponsibilitx  for  organizing  a  project, 
monitoring  its  progress  and  report¬ 
ing  the  results. 

1'he  decision  to  selei't  a  commer- 
(ial  laboratorx.  a  universilx  or  a 
^Continued  on  j^oi^e  17 » 
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Applying  this  talent  to 
assist  the  United 
States  Navy  in  its  new 
forward-looking  Sin^rle 
Sideband  Pro^rram 
Stromber^-Carlson 
is  now  developing 
for  the  Navy 
the  AN/WRC-1 
and  the  AN/URC'-85. 
Compact  SSB 
Radio  sets 
incorporating?-  new, 
simplified  concepts 
in  solid  state  circuitry 
for  transmitter  and 
receiver  elements. 

These  hi^?-hly 
stable  equipments 
( 1  part  in  10'-'  per  day) 
will  have  the 
extended  ranpres  which 
100  watts  provides 
plus  the  simplicity  of 
di^rital  tuning?-  and  the 
outstanding  reliability 
of  solid  state 
components. 

Brochure  on  request. 
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\av\  lal)<)ial(»r\  for  one  or  more 
phases  of  a  eonnmmirations  develop¬ 
ment  project  is  largely  dependent 
upon  the  talents  and  facilities  avail¬ 
able  or  necessar)  at  the  time.  The 
\a\  \  Klect i  onics  Laboratory ,  San 
l)ie»o;  tlie  Navy  Underwater  Sound 
l.ahoratory,  New  London;  the  Mate¬ 
rial  Laboratory,  New  York  Naval 
Shipyard:  and  the  David  Taylor 
Model  Basin,  ("arderock,  Maryland, 
all  under  tin*  Management  (Control  of 
the  Bureau  of  Ships,  and  the  Naval 
F^esearch  Laboratory  under  the  man¬ 
agement  of  the  Olhce  of  Naval  Re¬ 
search,  have  uniipie  facilities,  comjie- 
tent  personnel  and  long  experience  in 
\arious  phases  of  communications.  In 
general  terms,  the  missions  of  these 
laboratories  are  as  bdlows:  The  Naw 
Electronics  I^al)orator\  covers  the 
entire  field  of  electronics  as  it  a|)plies 
to  naval  warfare,  ddiis  laboratory 
has  contributed  heavilv  to  the  design, 
development  and  evaluation  of  com¬ 
munications  equipment.  The  Navy 
Underwat(‘r  Sound  T.aboratory  lias 
outgrown  its  name  by  expanding  into 
the  submarine  antenna  and  communi¬ 
cations  field.  The  Material  I.abora- 
torv  is  responsible  for  environmental 
test  of  communications  equipment. 
The  Model  l^asin  is  best  known  for 
livdrodynamii  s  and  aerodynamics  I)Ut 
is  materiallv  contributing  to  commu¬ 
nications  bv  means  of  its  computing 
facilities  which  are  being  expanded 
to  one  of  the  largest  and  most  com¬ 
plete  in  tilt*  U.  S.  The  Naval  Researcli 
l.ahoratory  is  discussed  in  this  article 
undt*r  basic  researcli. 

Contractor'' s  R es pons i b i / ity 

file  bulk  of  the  technical  (includ¬ 
ing  environmental  i  testing  in  the  past 
has  been  assigned  to  the  Bureau-con¬ 
trolled  laboratories.  The  current  pol- 
icv  is  to  require  the  contractor  to 
assume  much  of  this  responsibility, 
thus  freeing  the  laboratories  for 
more  basic  assignments. 

When  a  project  has  progressed 
through  the  study,  feasibility  and  de¬ 
velopment  model  stages  it  is  usually 
placed  with  a  contractor  for  transla¬ 
tion  into  an  engineering  model  suit¬ 
able  for  service  evaluation.  Here 
again,  the  assistance  of  the  labora¬ 
tories  is  needed  in  conducting  tech¬ 
nical  evaluation  prior  to  delivery  of 
the  effuipment  to  the  Operational  Test 
and  Evaluation  Force  for  final  service 
testing.  In  nianv  cases,  under  labora¬ 
tory  assist  projects,  the  Commander 
Operational  Test  and  Evaluation 
Force,  Norfolk.  Virginia,  makes  ship 
time  available  to  a  laboratory  for 
technical  tests.  These  preliminary 
tests  sene  to  indicate  deficiencies  in 
the  equipment  or  installation. 


In  much  the  same  manner,  the  Bu¬ 
reau  of  Naval  W  eapons  as  lead  bu¬ 
reau  in  air  cor>mumications  systems 
as  well  as  electronics  associated  with 
weapons  systems.  })rocesses  opera¬ 
tional  re(|uirements  received  from  the 
("hief  of  Naval  Operations.  The  Bu¬ 
reau  has  three  j)rimary  methods  of 
assigning  its  projects,  namely:  to  the 
Bureau-controlled  laboratories  (Na¬ 
val  Air  Research  and  Development 
(Command.  Jolmsville,  Pa.:  Naval 
Air  Test  ("enter.  Patuxent  River, 
Md;  and  Pacific  Missile  Range,  Point 
Mugu.  Calif.  I .  to  contracted  labora¬ 
tories  I  Applied  Phy  sics  Laboratories  I 
or  directly  to  the  contractor.  The 
names  of  the  Bureau-controlled  lab¬ 
oratories  somewhat  imply  their  func¬ 
tions.  I  he  one  in  Jolmsville  con¬ 
ducts  researcli  and  development  on 
aircraft  communications  and  Patux¬ 
ent  River  is  responsible  for  the  test 
and  evaluation  of  aircraft  communi¬ 
cations.  "fhe  Pacific  Missile  Range 
covers  both  research  and  develop¬ 
ment  as  well  as  test  and  e\aluation  of 
communications  systems  as  related  to 
missiles.  J  he  Bureau-controlled  lab¬ 
oratories  or  the  Applied  Phy  sics  Lab¬ 
oratories  may  sub-contract  to  private 
firms.  Responsibilitv  for  technical 
administration  of  contracts  remains 
with  the  Bureau  of  Naval  Weapons. 

So  far  I  have  dealt  with  applied 
research,  but  of  ecjual  imjiortance  is 
basic  research.  W  ithout  this  we  would 
not  be  making  the  progress  that  is  so 
readily  apjiarent.  The  Naw  has  real¬ 
ized  that  basic  research  is  a  long¬ 
term  peacetime  activity,  that  must  be 
stimulated,  but  cannot  be  directed. 
Radio  communication  is  an  excellent 
example  of  Navy  research  at  work. 
At  first  look  it  appears  that  every¬ 
thing  worth  discovering  was  dug  out 
long  ago,  and  all  that  remains  is  to 
refine  the  art  here  and  there.  This  is 
not  true.  Comparatively  recent  dis¬ 
coveries  of  the  scatter  and  meteor 
burst  communications,  and  moon  re¬ 
lay  prove  the  point. 

Basic  research  is  conducted  in  the 
Navy  primarily  by  the  Office  of  Naval 
Research  although  each  of  the  Bu¬ 
reaus  may  carry  on  a  small  portion 
of  the  total  basic  research  effort 
either  in  their  own  laboratories  or 
through  contracts  with  industry  or 
educational  institutions. 

As  previously  mentioned,  the  Na¬ 
val  Research  Laboratory  at  Anacos- 
tia  is  under  the  management  control 
of  the  Office  of  Naval  Research.  This 
laboratorv  was  established  in  1923 
and  was  initially  concerned  with  two 
areas  of  electronics,  radio  and  sound. 
Over  a  period  of  time  the  scope  of 
this  laboratorv  bas  considerably  ex¬ 
panded  bevond  the  area  of  physical 


sciences  and  now  includes  such  fields 
as:  application  research,  astronomy, 
astrophysics,  chemistry,  electricity, 
mathematics,  nuclear  and  atomic 
physics,  oj)tics.  radio,  solid  state 
physics  and  sound.  F  undamental  re¬ 
search  in  these  diverse  fields  enables 
the  laboratory  to  look  into  many 
facets  without  first  having  to  prove 
that  an  end-use  item  will  jjrobably 
result. 

W  hefi  new  e(|uipment  is  then  intro- 
<luced  there  is  always  the  question  of 
reliability  which  is  a  constant  and 
ever  present  c()nq)anion  of  any  re¬ 
search  and  development  program. 
The  only  real  product  out  of  anv  siuTi 
|)rogram  is  usahle  hardware  and  to 
be  useful  it  must  be  reliable.  Reliabil¬ 
ity  extends  into  all  the  fields  of  war¬ 
fare.  Mobility,  communications,  sur- 
veillafice.  firepower  and  logistics  are 
all  places  where  a  lack  of  reliability 
can  cost  you  dearly  in  modern  war¬ 
fare.  If  anything,  modern  technical 
progress  has  made  the  penalty  for  a 
lack  of  reliability  even  higher  than 
ever  before  in  war. 

A  Definition  of  ^^Reliahility^^ 

At  this  point.  I  am  sure  a  definition 
is  in  order  so  we  urulerstand  each 
other  on  the  subject.  W  e  define  re¬ 
liability  as  the  (}uality  of  a  device  or 
its  components  which  permits  unfail¬ 
ing  jjerformance  in  all  the  environ¬ 
ments  of  operations. 

As  I  said  before,  the  ofdy  reason 
for  an  R&D  program  is  the  produc¬ 
tion  of  usable  and  reliable  hardware. 
The  Navy  has  all  the  problems  of  tbe 
other  services  plus  the  fact  these 
problems  are  conqjounded  by  envi¬ 
ronment.  namely  the  sea.  W  e  fly  air¬ 
planes.  go  beneath  the  sea  and  travel 
on  its  surface.  WV  have  anq)hibious 
operations.  These  all  re(|uire  relia¬ 
bility  of  the  highe'^t  order  in  the 
equipment  involved.  I  am  sure  vou 
have  the  same  reaction  I  have  when 
you  see  on  the  front  page  of  the  news¬ 
paper  the  full  scale  j)icture  of  a  mis¬ 
sile  in  a  raging  sea  of  fire,  unable  to 
leave  the  test  stand.  ^ Our  disappoint¬ 
ment  is  nothing  compared  to  the  re¬ 
sults  that  could  happen  in  time  of 
war.  Do  m)t  forget  that  war  is  never 
orderlv  and  never  goes  as  planned, 
whether  one  has  a  Bismarck  or  a 
Joint  Chiefs  of  Staff.  If  one  word 
were  to  describe  war.  it  would  be 
the  word — confusion.  So  we  in  the 
R&D  business  must  start  right  from 
the  beginning  and  see  that  wdiat  we 
are  try  ing  to  put  together  as  a  sys¬ 
tem  can  be  made  a  reliable  one  under 
our  previous  definition.  How  does 
one  really  go  about  doing  this? 

If  I  were  to  give  one  answer  to  this 
(Continued  on  pa^e  35) 
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computers  that  pace  man’s  expanding  mind 


LIBRASCOPE 


COMPUTERS 


Since  1940,  ships-of-the-line-and-train  have  mastered  the  sea’ 
kinematics  with  a  lengthening  list  of  Librascope  computers 
Attack  directors,  torpedo  and  missile  angle  solvers,  weapon 
control  computers,  attack  plotters,  depth  plotters,  positioi 
keepers,  target  motion  analyzers,  stabilization  computers,  rol 
and  pitch  computers.  At  sea  as  elsewhere,  answers  come  fas 
and  right  from  Librascope  computers.  For  an  eye-opening  tou 
oftheexpand-  ing  boundaries  o 


electronic  calculation,  in  person  or  through  literature, 
A  Division  of  General  Precision,  Inc.  Librascope,  808 
dale,  Calif.  ' :  For  career  opportunities  write  G.  Seltzer, 


write  Librascope 
Western  Ave., Glen 
Employment  Mgr 
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THE  NAVY 


1  HK  FINAI.  ACTS  ADOl’TKI)  at  tlu* 
roiiclusioii  of  tlie  International  Ad¬ 
ministrative  Radio  (Conference  in 
(Cenex  a.  Switzerland,  on  December 
21.  lO.VJ.  reflect  the  forward  pri)»- 
ress  of  coniinunicationselectronics 
throu^h(mt  the  world.  Provisions  for 
radiolocation,  ea  rt  h -space,  radic) 
astronomv.  and  maritime  wifle  hand, 
facsimile  and  special  transmission 
sxstems  are  amon^  the  new  concepts 
treated  in  the  revised  Radio  Regula¬ 
tions  which  "o  into  effect  Max  1. 
PX)1. 

1  lie  I  nited  States  Delegation, 
headed  hy  Commissioner  T.  A.  M. 
(Craven  of  the  Federal  (Communica¬ 
tions  (Commission,  xvas  in  the  fore¬ 
front  in  developing  the  Radio  Regu- 
lati  ons  that  xvere  adopted.  The  Con¬ 
ference  was  convened  on  August  17, 
19.59.  and  culminated  in  the  signing 
of  the  Final  Acts  on  Decemher  21. 
19.59.  d  he  intervening  months  repre¬ 
sented  long  hours  (T  hard  xvork  hx 
delegates  xvho  xvere  faced  xvith  a  tre¬ 
mendous  task  to  he  accomplished  in  a 
relatix'ely  short  time.  It  is  notexxorthx 
that  the  (Conferc'nce  as  a  xvhole  xxas 
determined  to  accomplish  a  first-class 
engineering  joh.  and  that  all  delega¬ 
tions  were  professionally  x\(*ll  cjuali- 
fied  for  the  task  at  hand. 

From  a  Navx  standpoint,  the  Inter- 
naliofial  Administrative  Radio  (Con- 
ferenct*  is  another  remindt*r  of  tht‘ 
importance  of  international  relations 
which  are  constant  lx  stressed  to  naxal 
ofllcers  throughout  their  care(*rs.  It 
is  tiaditional  to  the  nature  of  sailor- 
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-jet  age.  "  the  “missile  age  *  and  the 
appearance  of  the  “space  age.*'  F  rom 
a  military  and  naval  viexvpoint,  xve 
have  since  1947  changed  from  guns 
to  missiles,  from  conventional  xveap- 
ons  to  nuclear  xveapons,  and.  in  the 
air,  from  subsonic  to  supersonic 
speeds.  Other  advances  include  the 
advent  of  data  communications  sys¬ 
tems.  satellites,  the  use  of  ionospheric 
and  tropospheric  scatter  systems, 
facsimile,  new  electronic  navigational 
aids  and  radio  astronomy.  Thus,  it 
was  to  the  military  interest,  as  well 
as  to  the  civil  interest,  that  the  Radio 
Regulations  he  brought  up  to  date. 

JSeiv  Tfihle  of  Frequency 
Allocations  Adopted 

One  of  the  major  accomplishments 
of  the  Radio  Conference  xvas  the 
adoption  of  a  new  Table  of  Frecjuency 
Allocations.  The  upper  limit  xvas 
extended  from  lO.OOO  MCS  to  4().(K)() 
\1("S.  To  those  accustomed  to  read¬ 
ing  the  Atlantic  City  Table,  some  re¬ 
adjustment  will  be  recjuired.  4  he 
Falde  is  presented  in  such  a  manner 
as  to  indicate  the  relative  priority  of 
radio  services  more  clearly  than  in  the 
Atlantic  City  Table.  In  the  Table  it¬ 
self.  this  pri()ritx  is  indicated  by  dif¬ 
ferent  kinds  of  type — i.e..  by  the  use 
of  capital  letters,  italics,  etc.  Alloca¬ 
tions  are  made  to  radio  serx  ices  as 
before  but  thex  are  broken  doxvn  into 
primarv  services,  permitted  services, 
and  secondarx  services,  each  indi¬ 
cated  in  the  Allocation  Table  bx  a 
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different  kind  of  type.  In  addition, 
standardized  terniinoloj^y  is  used  in 
the  footnotes  to  the  Tal>le  to  clearly 
indicate  the  intention  of  the  (.onfer* 
ence  at  the  time  the  footnote  was 
adopted.  In  general,  the  Allocation 
Table  is  not  changed  significantly  be¬ 
low  27.5  MCS.  Above  27.5  MCS 
there  are  changes  to  reflect  the  new 
concepts  and  changes  in  comniuni- 
cations-electronics  usage,  fortunately, 
however,  most  of  these  changes  will 
have  little  impact  on  most  l  .S.  na¬ 
tional  allocations  now  in  force. 

Amateurs 

d  he  I  .S.  Delegation  led  the  way  in 
protecting  the  amateur  interests  at  the 
Conference.  There  was  extreme  pres¬ 
sure  to  reallocate  amateur  bands,  par¬ 
ticular!  v  below  30  MCS.  to  other 
services.  The  Geneva  discussions 
were,  in  reality,  an  extension  of  the 
1947  discussions  at  Atlantic  City, 
where  several  countries,  mostly  Euro- 
j)eaii,  initially  wanted  to  reallocate 
amateur  s|)ectrum  space  to  provide 
for  other  services,  primarily  broad¬ 
casting.  The  I  .S.  Navy  interests  in 
a?nateur  operations  are  well  known 
and  the  success  of  the  I  .S.  Delegation 
in  negotiations  to  preserve  the  “ham 
bands  '  is  particularly  gratifying,  as 
it  must  be  to  amateur  enthusiasts  in 
many  countries  of  the  world. 

Radionavi^ation 

A  number  of  frequeiicv  bands  are 
now  allocated  to  the  radionavigation 
service  to  accommodate  the  latest 
electronic  advances  in  this  service. 
Ihe  Table  of  Fre(|uency  Allocations 
does  not  spell  out,  as  a  rule,  the  trade 
name  for  any  particular  na\  igational 
svstem;  however,  the  allocation  of 
certain  bands  for  “radionavigation” 
is  recognizable  to  those  interested  as 
being  identified  with  s|)ecific  s\  stems. 
For  example,  the  allocation  of  90-110 
KCS  for  radionavigation  makes  pos¬ 
sible  the  accommodation  of  the 
LOHAN-C  system.  Allocations  to  ra- 
diona\  igation  between  1000  and  2000 
KCS  accommodate  the  standard 
LOH  AN  sNstem.  3  he  allocation  of 
960-1215  M(]S  for  aeronautical  radio- 
na\igation  provides  for  the  DMFT 
portion  of  tlie  VOR  DMFT  system. 
3'he  13250-13400  MCS  allocation  to 
aeronautical  radionavigatirm  will  ac¬ 
commodate  new  doppler  navigation 
aids.  The  foregoing  are  some  of  the 
bands  allocated  for  radionavigation 
purposes.  Several  other  bands  are 
also  allocated  to  accommodate  either 
existing  or  planned  radionavigation 
s\  stems. 

Radiolocation 

One  of  the  most  significant  changes 
in  the  new  Radio  Regulations  was 


the  agreement  to  recognize  the  radio¬ 
location  service.  Radiolocation  is  de¬ 
fined  in  the  Regulations  as  “radio- 
determination  used  for  purposes  other 
than  those  of  radionavigation.”  A 
separate  radiolocation  service  was 
originally  a  I  nited  States  concept 
that  was  adopted  by  the  Conference 
after  thorough  discussion  to  differen¬ 
tiate  between  those  electronic  devices 
used  for  radionavigation  purposes 
and  those  used  for  other  than  radio¬ 
navigation  purposes.  It  was  the  U.S. 
view  that  devices  involved  in  safety- 
of-life  o[)erations  should  have  pro¬ 
tection  from  other  devices  not  used 
for  such  purposes.  As  one  of  the 
biggest  users  of  electronic  devices  for 
all  purposes,  this  was  of  great  inter¬ 
est  to  the  \av\.  Thus,  a  study  of  the 
new’  Table  of  Frecjuenc)  Allocations 
w  ill  reveal  that  a  number  of  bands  are 
now  allocated  to  radiolocatioji.  The 
allocation  of  separate  frecpjency 
bands  for  radiolocation  an<l  radio- 
navigatiori  is  of  great  significance  to 
equipment  manufacturers  and  de¬ 
signers. 

Aeronautical 

Ihe  Final  Acts  contain  manv  pro- 
visio?is  of  benefit  to  the  aeronautical 
services.  Many  of  these,  of  course, 
are  cov’ered  above  in  connection 
with  the  discussion  of  radionaviga¬ 
tion.  Additionallv.  provisions  were 
made  to  retain  the  aeronautical  allot¬ 
ment  plans  for  the  high  frequencv 
bands  without  significant  change  in 
the  form  of  appendices  to  tlie  new’ 
Radio  Regulations.  The  aeronautical 
<  OR  I  plan,  which,  in  the  United 
States,  is  of  primary  concern  to  the 
Navy  ami  Air  Force,  is  virtually  un¬ 
changed.  The  aeronautical  iR)  plan 
was  amended  to  reflect  new  recjuire- 
ments.  particularly  to  accommodate 
air  routes  involving  the  USSR.  The 
Conference  recognized,  however,  that 
the  aeronautical  plans  originally 
drawn  up  in  1949  may  require  revi¬ 
sion  in  the  future  to  take  account  of 
the  changing  factors  in  international 
aviation.  To  this  end.  the  Conference 
adopted  a  resolution  that  the  Admin¬ 
istrative  Council  of  the  ITU  should 
conve?ie  an  Fxtraordinarv  Adminis¬ 
trative  Rad  io  Conference,  when 
deemed  appropriate,  to  review’  the 
afM’onaut ical  mobile  service  plans  and 
the  |)rovisions  of  the  Radif)  Regula¬ 
tions  associated  therewith  before  the 
next  Ordinarv  Administrative  Radio 
Conference.  It  is  still  too  earlv  to 
decide  when  such  a  Conference  w’ill 
be  held. 

Maritime 

1  he  maritime  portions  of  the  Radio 
Regulations  came  in  for  a  thorough 
review,  which  was  closelv  followed 
b\  the  \  aw  throughout  the  Confer¬ 


ence.  The  exclusive  high  fre(|uency 
maritime  mobile  bands  were  retained 
as  such  in  the  Table  of  Frequency 
Allocations  but  substantial  realloca¬ 
tions  were  made  within  them.  3'he 
Conference,  after  exhaustive  discus¬ 
sion  and  deliberations,  made  alloca¬ 
tions  of  maritime  mobih*  s|)ectrum 
space  to  accommodate  the  changing 
requirements  of  the  maritime  service. 
Provisions  were  made  for  “wideband, 
facsimile,  and  special  transmissitin 
svstems.**  for  ship  single  sideband 
telephonx.  and  for  double  sideband 
voice  callitig  frecpiencies  for  the 
maritime  radio  tele|)hone  service.  1  he 
designations  of  “passenger  ship 
bands”  and  “cargo  shij)  bands”  have 
been  replaced  by  bands  identified  for 
“high  traffic  ships”  and  “low  traffic 
ships.”  The  “low’  trallic  *  bands  are 
the  former  cargo  ship  bands,  with 
no  change  other  than  in  the  title.  The 
“high  traffic”  bands  are  the  remain¬ 
ing  pfirtions  of  the  former  passenger 
ship  bands  which  were  reduced  tf> 
accommodate  the  “wideband,  fac¬ 
simile.  and  special  transmission  sys¬ 
tems.  shij)  single  sideband  teIe|)hony. 
and  double  sideband  calling.  “High 
traffic  shij)^”  are  defined  as  including 
j)assenger  ships,  whaling  factory  ves¬ 
sels.  tankers  above  40.fV)0  tons,  and 
cargo  shi|)s  above  12.500  tons. 

I'he  existing  high  frefjuency  allot¬ 
ment  plan  for  coast  radiotelephone 
stations  and  accomj)anying  duplex 
channeling  jilan  were  modified  by 
com|)ressing  the  channels  sufficiently 
to  add  one  extra  double  sideband 
tele|)hone  channel.  It  was  the  o|)in- 
ion  of  the  (Conference  that  there  have 
been  sufficient  advances  in  the  art  to 
jierniit  narrowing  the  maritime  radio- 
teIe|)hone  channels  without  derogat¬ 
ing  the  service  to  the  public.  The 
coastal  radio  telejihone  allotment 
|)lans  and  the  du|)lex  channeling  j)lans 
are  being  a|)|)ended  to  the  new  Radio 
Regulations  in  order  to  r(‘tain  their 
identitv. 

Radiotelephone 

I  he  (Conference  manifested  consid¬ 
erable  interest  in  the  introduction  of 
single  sideband  techniques  in  the 
maritime  radibtelejihone  service.  Tw  o 
actions  were  taken  namely.  (1)  the 
reallocation  of  a  jiortion  of  Ihe  spec¬ 
trum  space  from  the  former  passen¬ 
ger  shij)  bands  for  ship  single  side¬ 
band  telej)honv.  and  i2l  provision 
in  the  Radio  Regulations  for  the  uti¬ 
lization  of  single  sidtdiand  on  the 
maritime  radiotele|)hone  channels 
|)resenll\  allocated  for  double  side¬ 
band.  The  latter  jirovision  is  intended 
to  assure  a  conqiatible  ajiproach  to 
the  use  of  single  sideband  in  the  mari¬ 
time  radiotelejihone  service  by  the 
member  nations  of  the  International 
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d'eleeomiiiunication  I  nion  (ITl^). 

The  assigninetit  plan  for  maritime 
coastal  radiotelegiaph  stations  ap¬ 
proved  at  the  Extraordinary  Admin¬ 
istrative  Radio  Conference,  (Geneva. 
1951,  was  considered  to  have  served 
its  purpose  and  is  to  he  absorbed  into 
the  lieu  International  Frequency  List. 
The  coastal  radiotelegraph  plan  dif¬ 
fers  from  the  coastal  radiotelephone 
plan  in  that  the  former  is  a  frecpiency 
assignment  ])lan  to  stations  whereas 
the  latter  is  an  allotment  plan  to 
countries.  1  hus.  as  regards  the  coast¬ 
al  railiotelegraph  service,  the  notifi¬ 
cation  and  registration  procedures  to 
he  administered  by  the  International 
Freipiencv  Registration  Board  will 
apply  upon  the  effective  date  of  the 
new  Regulations. 

Provision  is  made  for  maritime 
\  IIF  radiotelephony  in  the  156-174 
MCS  hand  hy  the  inclusion  of  a  spe¬ 
cial  table  of  transmitting  frecfuencies 
for  radiotelejihony  in  the  interna¬ 
tional  maritiiiK*  mobile  service  as  an 
Api  lendix  to  the  new  Regulations. 
Some  delegations  strongly  urged  a 
world-wide  prioritv  status  for  the 
maritime  mobile  service  in  those  fre- 
(piencN  hands  covered  h\  1  he  Hague 
Agreement  on  this  subject.  A  com¬ 
promise  was  reached  that  protec  ts  the 
land  mobile  allocations  in  the  156- 
174  \1(]S  hand  in  the  1  nited  States, 
at  the  same  time  recognizing  certain 
specialized  tvpes  of  marine  opera¬ 
tions  not  provi(h‘d  for  in  the  inter¬ 
national  plan. 

Earth /Spare  and  Spare  Ser vires 

1  he  (amference  had  a  dilllcult  time 
agreeing  to  allocations  for  earth/' 
sjiace  and  space  services,  largelv  be¬ 
cause  onlv  two  countrit*s  seemed  to 
he  directly  interested.  Attempts  to 
make  allocations  on  a  world-wide 
basis  were  difficult  to  negotiate  be¬ 
cause*  most  countries  did  not  have 
earth  spac'e  or  space  programs  of 
their  own  and.  thus,  did  not  feel  in¬ 
clined  to  jeojiardize  existing  opera- 
tieui'i  to  accommodate  a  service  for 
which  they  have  no  present  or  fore- 
s(*eahle  need,  1'he  I  SSR,  which, 
along  with  the  I  iiited  States,  is  pri- 
marilv  int<*rested  in  the  earth  space 
and  space*  serviees,  took  the  position 
that  it  was  ])remature  to  earmark  any 
fre(|uencv  hanels  for  this  se*rv  ie*e.  I  he 
elise  ussions  at  the*  Conferene  e  r<*sulted 
in  a  deedsion  to  make  freepiencies 
available  for  earlh/space  and  spaee 
researe  h  and  that  allocatieins  of  fre- 
(piene  ie*s  feir  operational  use  hv  space* 
vehicles  and  satellite's  woulel  he  pre¬ 
mature*  at  the  time.  The  (amference 
further  agre*eel  ein  a  recommenelation 
that  an  Fxtraorelinarv  Aelministrative 
Raelio  Ceinference  he  conveneel  dur¬ 
ing  19(>5  for  the  jiurpose  of  examin¬ 


ing  the  technical  pre>gress  in  the  use 
e)f  radie)  ceimmunications  for  space 
research  and  to  elecide  ein  allocatiein 
of  freejuene  v  hands  essential  for  the 
various  categories  of  spae’e  raelio 
ce) m  m  u  n  i ca  t  i  on s.  This  conference 
we)uld  alse)  consieler  whether  there 
woulel  he  a  continuing  neeel  for  allei- 
eatie)!!  of  fre(|uencv  hanels  for  space 
researe  h,  anel  rev  ise  the  Raelie)  Regu- 
latiems  as  mav  he  necessarv.  The  Ael¬ 
ministrative  ("eiuncil  e)f  the  I  IT  will 
make  the  final  elecisiein  eui  whether 
there  is  sufficient  justificatiein  to  cem- 
vene  a  special  ceinference  in  1965  anel 
will  review  the  situatiein  eluring  its 
1962  anel  19f)5  e)rdinarv  sessions. 
Fonsielering  that  only  two  e’ountries 
were  activelv  interesteel  in  sjiaee*  anel 
earth/spaee  matters,  the  (.onference 
did  well  to  allocate  as  manv  fre(|uen- 
ev  hanels  as  it  eliel  for  research  in 
earth  spaee  anel  space  matters. 

Radio  Astronomy 

rpeui  arriv  ing  in  Geneva,  the  I  .  S. 
Delegatiem  learned  that  there  was 
eemsiderahle  interest  throughout  the 
ueulel  in  raelie)  astronemiy.  The  orig¬ 
inal  I  .  S.  |)re)posal  feir  free|uency  al- 
locatie)ns  env  isageel  alloe  ation  of  one 
hanel  (the  hvelrogen  line  at  1400-1427 
M('Si.  with  the  unelerstanding  that 
the  whole  spectrum  would  he  protect- 
eel  for  raelio  astronomv  in  designated 
areas — for  example,  in  the  area 
around  Green  Bank,  W  est  \  irginia, 
'In  whie-h  the  Navy  has  consielerahle 
inle*rest.  However,  sueh  a  eoneept 
was  not  acceptable  to  the  Gonference 
he*eause  several  ce)untries.  particular¬ 
ly  the  Netherlanels  anel  I  niteel  King¬ 
dom.  ])ointeel  out  that  their  ce>untries 
were  te)o  small  to  provide  silent  areas 
for  the  raelie»  astronomers  anel  tliat 
international  agreements  would  he 
ne*e  essarv.  d  hev  desired  to  establish 
several  “vvlnde)ws'’  in  the*  speetrum 
that  woulel  le  free  from  ma?i-made 
ne)ise.  During  the  Conference,  the 
I  .  S,  Delegalie)!!  made  a  thore)ugh 
stuelv  of  all  statt*el  re(|uirements  for 
raelio  astronomv  and  reviseel  its  posi¬ 
tion.  to  enable  agreement  te)  l)e 
reaeheel  e)n  the  ele*cision  to  designate 
s(*veral  individual  freeiuencies  for  ra¬ 
dio  astronomv  as  well  as  the'  1400- 
1427  \I(7S  hanel.  rurther.  there  are 
several  pre)visions  ifi  the  Allocatie)n 
Fable  by  fe)otnotes  for  additional  ra¬ 
dio  astronomv  frequencies  on  a  lim- 
iteel  basis.  This  actiein  was  !iee*essary 
he'cause  manv  of  the  radio  astronomy 
reepiirements  were  in  such  congested 
areas  of  the  spectrum  that  world- wide 
allocation  was  unrealistic  at  this  time. 
Looking  ahead,  the  Gonference  also 
adopted  a  recommendation  that  ad¬ 
ministrations.  when  preparing  for  the 
!H'xt  Administrative  Radio  Gonfer¬ 


ence.  should  consider  further  the 
(juestion  of  fre(|uencv  allocations  for 
the  radio  astronomv  service,  dhis 
recommendation  points  particularlv 
towards  allocations  in  the  ranges  57- 
41  M(]S  and  (>06-614  MGS.  In  this 
same  recommetulation,  the  Gonfer¬ 
ence  draws  attention  to  the  fact  that 
sites  for  radio  astronomv  observa¬ 
tories  should  he  selected  in  areas  as 
remote  as  possible  from  sources  of 
radio  interference. 

Master  International  Frequency 
Register 

The  Gonference  devoted  consider¬ 
able  time  to  the  develot)ment  of  pro¬ 
cedures  for  use  l>v  the  International 
Frequency  Registration  Board  for  the 
establishment  of  the  new  Master  In¬ 
ternational  Fre(| uency  Register.  The 
(ionference  agreed  in  Article  9  that; 
‘‘Any  fre(|uency  assignnient  ...  to  a 
fixed,  land,  broadcasting  .  .  .  earth, 
radionavigation  land,  radiolocation 
land  or  standard  frequency  station, 
or  to  a  ground-based  station  in  the 
meteorological  aids  service,  shall  he 
notified  to  the  International  Frequ(*n- 
cv  Registration  Board. 

(a>  if  (he  use  of  the  frequency 
c-om  erned  is  capable  of  caus¬ 
ing  harmful  interference  to 
any  serv  ice  of  another  admin¬ 
istration:  or 

(hi  if  the  frecjuencv  is  to  he  used 
for  international  radio-com¬ 
munications:  or 

(c)  if  it  is  desired  to  obtain  inter¬ 
national  recognition  of  the  use 
of  the  fre(|uency.*' 

The  foregoing  is  a  projec  tion  of  a 
part  of  the  Atlantic  (aty  Administra¬ 
tive  Radio  Gonference  of  1947  where 
the  concept  of  an  engineered  Inter¬ 
national  Frecjuency  List  was  adopted. 
Experience  since  1947  has  proved 
that  development  of  a  completely 
engineered  International  Frequency 
List  is  not  feasible.  The  I  .  S.  Dele¬ 
gation  successfully  advanced  a  three¬ 
fold  position — namely,  that  the  engi¬ 
neered  lists  agreed  at  the  Fxtraorcli- 
narv  Administrative  Radio  Gonfer¬ 
ence  should  he  retaiFied.  that  the  evo- 
lutionarv  procedure  for  the  unplanned 
hands  below  27.5  M(^S  he  continued, 
and  that  future  emphasis  he  placed 
on  more  effective  use  of  the  fre(|uen- 
c*v  spc'c'trum. 

The  ("onference  took  actions  to  im¬ 
prove  and  strengthen  the  Internation¬ 
al  Frec|uenc*v  Registration  Board 
(IFRB)  and  to  improve  its  internal 
workings.  Also  agreed  were  detailed 
])roc*eclures  for  the  examination  of 
notices,  the  transfer  of  frequency  en¬ 
tries  from  the  existing  Master  Record 
to  the  new  Master  Register,  and  the 
rec-ording  of  new  assignments.  It  is 
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anticipated  that  the  new  Master  In¬ 
ternational  Frequency  Register  will 
hecaine  effective  on  1  May  1961,  and 
that  the  IFRB  shall  maintain  it,  pref¬ 
erably  by  means  of  a  mechanical 
system. 

Of  particular  significance  in  the 
procedures  governing  the  IFKB  are 
provisions  for  placing  emphasis  on 
the  actual  uses  of  the  frequency  spec¬ 
trum  by  members  of  the  FIT  .  In  the 
future,  an  early  registration  date  will 
be  only  one  factor  of  many  that  the 
IIRB  will  consider  when  deciding 
fre(|uency  assignment  matters.  The 
Conference  also  adopted  procedures 
intended  to  develop  on  a  gradual  ba¬ 
sis  an  engineered  plan  for  the  high 
frecfuency  broadcasting  bands.  In 
addition,  the  IFRB  was  given  the  dif¬ 
ficult  task  of  examining  and  prepar¬ 
ing  high  frequency  broadcasting 
schedules  for  each  seasonal  propaga¬ 
tion  period.  These  broadcasting 
schedules  will  be  published  well  in 
advance  and  recapped  anmially. 

Mew  IFRB  Elected 

The  IFRB  was  established  as  the 
result  of  actions  of  the  International 
Telecommunication  Conference  of 
Atlantic  (dty.  1947.  The  (Geneva  19.^9 
Conference  agreed  to  retain  the 
eleven-member  board  which  will  serve 
as  an  independent  international  body 
for  the  management  of  the  radio  fre- 
(|uenc\  spectrum.  Fleeted  to  serve  on 
the  IFRB  and  regions  represented 
are: 

The  Americas — 

Mr.  J(dm  C»a\er  (I  S\i 


Mr.  Fioravanti  Dellamulla  {  Ar¬ 
gentina  I 

Mr.  Alfonso  Hernandez  Cata 
( Cuba  t 

Western  Furope — 

Mr.  John  A.  Grade  (IK) 

Mrs.  Rene  Petit  (  France  I 
Fastern  Imrope  and  Northern 
Asia — 

Mr.  M  ieezyslaw  Flisak  (Polaridl 
Mr.  Ivanovich  Krasnosselski 
(I  .SSRi 
Africa — 

Mr.  Noel  Roberts  (  I  nion  of 
South  Africa  ( 

Asia  and  Australasia — 

Mr.  M.  N.  Mirza  (Pakistani 
Mr.  Shin-Ichi  Hase  (Japan! 

Mr.  Tai-Kuang  W  ang  (  China  i 

Future  Planning 

J'he  (Conference  recognized  that  fu¬ 
ture  action  may  be  re(|uired  on  sev¬ 
eral  matters  of  international  signifi¬ 
cance.  Most  pressing  problems  con¬ 
cern  policies  for  the  future  use  of  the 
high  frequency  spectrum.  A  Resolu¬ 
tion  was  adopted  for  the  establish¬ 
ment  of  a  Panel  of  Fxperts  to  devise 
ways  and  means  of  relieving  the  |)res. 
sure  on  the  bands  between  4  and  27.5 
MCS.  Jhis  Panel  will  work  under 
the  Administrative  (Council,  which 
will  decide  in  consultation  with  Ad¬ 
ministrations  the  action  to  be  taken 
on  any  report  prepared.  The  Confer¬ 
ence  also  ado|)ted  Recommendations 
concerning  the  use  of  the  high  fre- 
(juency  sj)ectrum.  It  is  anticipated 
that  the  cognizant  authorities  within 
the  I  .  S.  will  initiate  national  action 


T 

A  UK  Plkmpotknti VHV  (Conference 
o  f  the  rn  '  was  convened  o?i  October 
14.  1959.  in  (Cenex a.  and  ran  con¬ 
currently  with  the  last  part  of  the  In¬ 
ternational  Aflministrative  Radio  (Con¬ 
ference.  M  r.  Francis  (Colt  de  W Olf.  a 
xeteran  of  many  111  (Conferences, 
headed  the  I  .S.  Delegation.  He  was 
assisted  by  Commissioner  Rosel  Hyde, 
of  the  Federal  Communications  Com¬ 
mission,  who  acted  as  Vice-Chairman 
of  the  Delegation.  The  Plenipoten¬ 
tiary  (Conference,  as  the  supreme 
governing  body  of  the  ITU,  adopted 
a  new  International  relecommunica- 
tions  Convention  on  December  21, 
1959.  The  new  Convention  becomes 
effective  on  January  1.  1961,  and  on 
that  date  wdll  replace  the  Buenos 
Aires  Convention  of  1952,  which  is 
currently  serving  as  the  governing 
(^institution  of  the  ITU. 

Significant  actions  were  taken  con¬ 
cerning  political,  as  well  as  budgetary, 
matters.  Recognizing  the  iiureascul 
world  interest  in  communications- 


The  Plenipotentiary  Conference 

electronics,  the  Plenipotentiary  (Con¬ 
ference  acted  to  provide  broader  rep¬ 
resentation  in  the  world's  telecom¬ 
munication  affairs  by  expanding  the 
Administrative  Council  of  the  Fl  U 
from  Id  to  25  countries.  Also  voted 
was  an  increase  in  the  ITU  budget, 
starting  with  a  total  of  9,0f)0,()()() 
Swiss  francs  in  1960  to  be  raised 
in  increments  to  a  total  of  12.200.000 
Swiss  francs  in  1965.  Budgetary  al¬ 
lowances  were  also  made  for  a  num¬ 
ber  of  mt'ctings  scheduled  to  take 
place  in  the  next  few  years. 

dhe  Plenipotentiary  Conference  de¬ 
cided  that  the  I  IT  should  henceforth 
administer  I  II  projects  carried  on 
under  the  I  nited  Nations  Technical 
Assistance  Programs.  In  the  past,  the 
I  nited  Nations  itself  administered 
sueh  programs  on  behalf  of  the  114  . 
Taking  account  of  the  communica- 
tions-elect ionics  recjuirements  of  new 
and  develoj)ing  countries,  it  was 
agre(*d  that  the  FIT  should  plav  a 


re(|uired  b\  the  foregoing. 

J'he  changing  aeronautical  pictui 
was  recognized  by  the  Conference  h 
the  adoption  of  the  Resolution  mei 
tinned  in  the  aeronautical  section  ( 
this  article  concerning  an  Fxtraord 
narv  Administrative  Radio  Confe 
ence  to  review  the  Frequency  Alio 
ment  Plan  for  the  Aeronautical  M< 
hile  Service.  1  he  Conference  als 
adopted  a  Recommendation  for  a 
extraordinary  Administrative  Radi 
("onference  to  be  convened  in  196 
to  consider  frecjuency  bands  for  spac 
radiocommunication  purposes  subje( 
to  Administrative  Council  review  a 
to  need  for  such  as  its  1962  and  196 
sessions. 

Cifnclusums 

The  results  of  the  Internation£ 
Administrative  Radio  Conference  in 
dicate  that  the  U.  S.  Delegation  wa 
able  to  participate  effectively  am 
constructively  toward  reaching  agree 
merits  which  were  acceptable  to  th 
eighty-three  powers  signatory  to  th 
Final  Acts  of  the  Radio  (^inference 
Since  the  I  .  S.  has  an  enormous  re 
quirenient  for  radio  fretjuency  alloca 
tions  and. a  vital  interest  in  all  of  tin 
Radio  Regulations,  the  effectivenes 
of  U.  S.  participation  required  ver; 
careful  planning  with  maximum  con 
sideration  for  other  users.  I'o  (jirn 
missioner  Craven,  as  Head  of  tin 
U.  S.  Delegation,  we  give  a  heart] 
‘‘well  done”  for  representing  tin 
1  .  S.  in  such  an  outstanding  manner 
The  Nav\  is  proud  to  have  had  mem 
bership  on  his  Delegation. 


more  active  role  in  the  UN  Specia 
Fund  for  Fconornic  Development.  Ir 
the  future,  as  regards  technical  assist 
ance.  the  International  Radio  Con 
sultalive  Committee  ((44R)  and  In 
ternational  Telegraph  and  Telephom 
(^oMsultatix e  (4)mmitlee  ((44  1  I'l  o 
the  ITl  are  committed  to  assist  emm 
tries  having  underdeveloped  telecom 
rnunications.  systems. 

Mr.  Gerald  (/ross,  the  yXeting  Sec 
retary-(ien(*ral  of  the  FlU^rt  the  tiim 
of  the  Conference,  and  an  Americar 
national,  was  elected  to  serve  as  Sec 
retary-(/t‘neral  until  the  next  l4eni))o 
tentiary  Conference.  Mr.  Manohai 
Sarwale.  of  India,  was  elected  to  serve 
as  Dejmty  SeeTetarv-( General. 

The  next  Plenipeiteuitiarv  Confer 
ence  is  expe^eteel  to  be  e'emveneM  ii 
Switzerlanel.  at  the  invitation  of  th 
Sw  iss  Government,  el u ring  1965.  4  hi 
will  mark  the  eentennial  of  the  ITl 
whie  h  was  originalK  founeleel  in  lo().i 
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Thk  kkciu  rn\(;  im.acakds  which 
ap|)ear  in  front  «d  Rost  Olliccs 
throughout  the  country  ad\  isc  the 
public  of  the  fact  that  the  1.  S.  iSavy 
(d  toda\  is  a  supersonic,  atomic  and 
electronic  Aavv.  d’hese  three  adjec- 
ti\es  define  prime  areas  within  which 
effort  is  heinjr  made  to  ensure  that 
the  I  .  S.  Naw  will  (‘ontinue  to  serve 
as  a  major  deterrent  t(»  world  con¬ 
flict  and  as  an  ever-read)  offensive 
sirikinji  force  should  the  need  arise. 

W  (•  are  all  familial  w  ith  the  super- 
snnic  aspect  wh(*rehv  aircraft  fly  in 
t*\cess  of  a  thousand  miles  an  hour 
ami  missiles  travel  at  heretofore  un¬ 
heard  of  speeds.  Examples  of  the 
atomic  Xaw  are  readily  apparent  by 
the  operational  employment  of  nu¬ 
clear  powered  submarines  such  as  the 
\autilus  and  >Vr//co//.  d  he  jnirposi* 
<»f  this  article  is  to  concentrate  on 
certain  aspcct'i  of  the  electronic  pa- 
rainetm  <d  the  modern  \av\ — that  is. 
the  impact  upon  the  radii*  freipiencv 
spectrum.  Radio  freipicncies  enter 
into  tilt*  over-all  electronic  picture  h) 
\iitue  of  the  fact  that  thev  are  a 
common  d(‘nominator.  in  that  any 
ecjuipment  which  emits  a  radio  fre- 
tpiency  must  operate  in  the  radio  fre- 
tpiencN  spectrum. 

Radio  freipiencit's  are  vital  to  the 
conduct  of  modern  warfare,  d  he 
\a\y  considers  the  finite  usable  ra¬ 
dii*  frequency  spectrum  to  he  f*ne  of 
the  nation’s  most  valuable  resources. 
Idle  term  “radio  frequencies”  encom- 
passt's  all  radiations  of  electrical  en- 
er«r)  which  have  escaped  into  free 
space.  From  a  niilitarv  stand|)oint. 
treatment  of  this  subject  encompasses 
communications,  radar,  guided  mis¬ 
sile  control,  navigational  aids,  satel¬ 
lite  and  space  electronic  configura¬ 
tions.  and  all  other  devices  which 
emit  electromagnetic  waves  between 
10  KCS  and  30.000  MGS. 

In  order  to  maintain  a  state  of  op¬ 
erational  readiness  adequate  to  meet 
any  potential  threat  to  the  I  nited 
States  as  well  as  support  international 
commitments,  it  is  necessarv  that 
I  .  S.  militai)  services  have  the  capa¬ 
bility  of  emploving  modern  weapons 
s\ stems  on  virtually  a  global  basis. 
Ibis  capahilitv  is  an  absolute  pre¬ 
requisite  in  the  case  of  far-flung 
naval  forces.  The  weapons  svstems  in- 
vohed.  for  which  electronics  normal- 
1)  provides  the  nerve  center,  are  vital 
to  the  satisfaction  of  operational  re¬ 
quirements  incident  to  such  ])ara- 
mount  needs  as  anti-submarine  war¬ 
fare.  air  defense,  the  control  of  ma¬ 
jor  strike  forces,  and  the  maintenance 
of  an  immediate  reaction  capability 
for  ])olential  and  actual  trouble  spots 
wherever  occurring.  Such  require¬ 
ments  not  Old)  necessitate  the  pro- 


\  ision  of  radio  frequencies  to  oper¬ 
ate  electronic  s\ stems  such  as  radars 
and  navigational  aids,  hut  also  de¬ 
mand  reliable  communications  on  a 
21-liour  basis  throughout  the  wide¬ 
spread  areas  of  the  w  orld  w  here  F  .  S. 
forces  may  he  required  to  operate. 
One  has  only  to  reflect  upon  the  speed 
and  devastating  conseijuences  of  mod¬ 
ern  warfare  to  realize  that  the  nation 
cann(*t  afford  to  he  in  a  position  of 
liaxing  an  inadeejuate  niilitarv  coni- 
munications-electronics  ca  pa  h  i  I  i  t  y . 
Rec<*gniti(*n  of  the  ne(*d  f(*r  maintain¬ 
ing  a  well  slocked  communications- 
electronics  ars(*nal  is  evidenced  hv  the 
pr<*porti(*n  of  the  <*utput  (*f  the  elec- 
tr(*ni(s  industrv  <*f  the  (M*untr\  cur- 


tn*nic  e(juij*ment>  w*»uld  lia\e  sufficed 
for  the  satisfacti(*n  of  a  given  opera- 
ti(*nal  re(|uiremenl  in  W  orld  W  ar  II, 
it  may  now  he  necessaix  t(*  emjilov 
literally  dozens  <*f  e(plipmenl^  within 
the  confines  (*f  the  same  environment. 

To  meet  the  foregoing  needs  and 
jirovide  for  I  .  S.  participati(*n  in  the 
constant  struggle  of  electronic  mea¬ 
sures  and  countermeasures,  niilitarv 
electronic  devices  must.  perf(*rce.  em- 
hrace  virtualK  the  entire  usable  radio 
freijuencv  spectrum.  I'lie  satisfa*  ti<*n 
of  such  requirements  can  he  realized 
(*nly  hv  the  apjilication  (»f  rigor(*us 
circumspect i(*n  to  ensure  that  e\ery 
kilocycle  available  for  military  pur¬ 
poses  iseni|)lo)ed  h\  existing  or  soon" 
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rentl\  involved  in  the  military  effort 
and  the  proportion  of  all  electronic 
engineers  now  engaged  in  some  de¬ 
gree  of  work  on  military  programs. 

Increased  operational  requirements, 
coupled  with  the  limitations  dictated 
by  size  and  weight,  particularly  in 
the  missile  and  satellite  areas,  place 
burdens  of  considerable  magnitude 
upon  the  usable  radio  freijuency  spec¬ 
trum.  The  maintenance  of  ojieration- 
al  control  of  high  speed  aircraft,  the 
adoption  of  guided  missiles  systems 
as  primary  means  of  armament,  the 
introduction  of  the  satellite  and  space 
complex,  and  the  ever-pressing  re- 
(juirenients  associated  with  radar  de¬ 
tection  serve  to  illustrate  the  nature 
i*f  this  impact.  W  liereas  a  few’  elec- 


to-he-availahle  electronic  hardware  or 
for  research  and  development  look¬ 
ing  toward  the  availability  of  new 
means  of  meeting  military  require¬ 
ments.  Extensive  operations  are 
maintained  throughout  the  usable  ra¬ 
dio  frequency  spectrum,  beginning 
with  verv  low  frequencies  for  naval 
shore-tt)-sliip  communications  and 
progressing  to  extremely  high  fre- 
(juencies,  where  other  specialized  ap¬ 
plications  are  made,  such  as  for  navi¬ 
gational  aids,  identification  systems 
and  telemetering  devices.  No  prob¬ 
lem  would  exist  if  the  radio  frequen- 
cv  spectrum  were  either  limitless  or 
unoccupied  by  other  users.  Such  is 
not  the  case,  however,  and  military 
re(]uirements  must  he  satisfied  within 
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the  framework  of  established  national 
and  international  provisions  which 
regulate  the  vital  commodity,  radio 
frequencies.  This  retjuirement  for 
compliance  is  recognized  as  neces¬ 
sary.  since  all  needs,  both  civil  and 
military,  must  he  met  within  the  one 
finite  radio  frequency  spectrum.  Such 
compliance,  however,  places  stringent 
limitations  upon  the  military  services 
in  the  satisfaction  of  ojierational  re- 
(juirements.  These  limitations  take 
the  form  of  confining  certain  elec¬ 
tronic  operations  either  to  training 
areas  beyond  interference  range  of 
continental  L.  S..  resorting  to  time¬ 
sharing  wherein  certain  operations 
can  he  conducted  otdy  on  “ofT-hour” 
basis,  or  the  application  of  complex 
coordination  procedures  to  ensure 
that  certain  military  operations  are 
conducted  on  a  noninterference  basis 
to  services  which  ojierate  in  accord¬ 
ance  with  ajiplicable  tables  of  fre- 
(juencv  allocations.  The  magnitude  of 
the  effort  recjuired  to  c»)nstrain  mili¬ 
tary  operations  within  such  limita¬ 
tions  may  be  more  readilv  appreci¬ 
ated  when  it  is  realized  that  since 
1947.  the  ever-increasing  reliance  of 
the  military  sery  ices  upon  electronics 
has  had  to  be  accommodati'd  within 
the  framework  of  an  International 
Table  of  fTeijuency  Allocations  which 
yvas  conceiyed  in  an  atm(»s|)here 
yvhich  did  not  anticipate  s!d)sequent 
international  developments. 

\\  ithin  the  \ay  y.  the  responsibility 
for  the  procurement,  assignment,  and 
protection  of  all  radio  fre(|uencies 
employed  by  I  .  S.  Naval  units  rests 
yvith  the  Chief  of  Naval  Operations, 
yvho  has  delegated  the  task  of  carry¬ 
ing  out  this  responsibility  to  the  As¬ 
sistant  Chief  of  Naval  Operations  for 
Communications.  This  responsibility 
has  many  facets,  such  as: 

a.  The  determination  of  the  radio 
frequencies  necessary  to  support  na¬ 
val  communications. 

1).  The  assignment  of  radio  fre- 
(juencies  to  communications  circuits 
or  services,  radio  stations,  units  of 
the  operating  forct\s.  or  specific  elec¬ 
tronic  equipments. 

c.  The  jirotection  of  radio  fre¬ 
quencies  from  inlerfereme.  actual  or 
potential. 

(1.  Participation  in  military,  na¬ 
tional,  and  international  negotiations 
relative  to  frequency  allocation  mat¬ 
ters. 

e.  The  promulgation  of  informa¬ 
tion  on  radio  projiagation  j)redictions 
and  conditions. 

f.  I'he  determination  of  the  fre- 
(juencies  in  the  electromagnetic  spec¬ 
trum  necessary  for  the  ojieration  of 
the  various  electronic  devices  em¬ 
ployed  by  the  Navy. 


g.  And  last,  to  provide  guidance 
to  developmental  agencies  as  to  the 
appropriate  fre(|uency  hands  for  the 
develojiment  of  new  cornmunications- 
electronics  ecfuipmenl  so  as  to  ensure 
that  operational  compatibility  with 
established  services  may  be  realized. 

The  problem  of  ensuring  that  fre- 
(fuency  assignments  for  military  elec¬ 
tronic  devices  are  effected  in  such  a 
manner  as  to  attain  compatibility . 
both  among  the  military  services  arid 
between  the  military  arul  other  users 
of  the  frecjuency  spectrum,  is  increas¬ 
ing  in  complexity.  This  difficulty  is 
{)roportional  in  degree  to  the  expan¬ 
sion  in  the  use  of  electronics  by  all 
interests.  In  addition  to  the  recpiire- 
ments  of  the  over-all  preparedness 
program,  commercial  interests  have 
recognized  the  advantages  to  be 
gained  by  the  manifold  applications 
of  electronics.  In  the  portion  of  the 
spectrum  beloyv  30  M('S,  pro|)agation 
conditions  making  this  portion  par¬ 
ticularly  suitable  for  long-range  c(mi- 
munications.  the  constant  objecliye  is 
to  achieve  increased  capacity  in  a 
minimum  of  spectrum  space.  (j»m- 
petition  is  intense  for  fre(|uencies  of 
this  order:  hoyvever.  techni(|ues  de¬ 
veloped  as  a  result  of  experience  dur¬ 
ing  the  last  half  century  afford  a  de¬ 
gree  of  ffexibility  and  capacity  in  the 
satisfaction  of  recpiirements.  Expan¬ 
sion  within  the  I  nite<l  States  since 
1943  in  the  use  of  very  high  frequen¬ 
cies  and  aboye  has  been  almost  be¬ 
yond  comjirehension.  In  this  portion 
of  the  spectrum,  where  radif)  fre(|uen- 
cies  are  most  suitable  for  line-of-si«:ht 
j)urposes.  experience  has  shown  that 
the  re(juisitc  flexibility  and  capacity' 
do  not  exist.  Concerted  effort  in  this 
area  is  needed  toward  providing  re¬ 
lief  if  serious  consefjuences  are  to  be 
averted. 

So  far  as  the  Navy  is  concerned, 
the  basic  problem  in  the  radio  fre- 
(|uency  field  is  how  to  get  “more  com¬ 
bat  capability  per  dollar  per  kilo¬ 
cycle.”  Attainment  of  this  goal  can 
be  realized  only  through  the  exercise 
of  careful  planning  iti  the  present 
and  planned  use  of  the  sj)ectrum.  As 
previously  mentioned,  practically 
every  body  is  expanding  his  use  of  ra¬ 
dio  electronic  ecfuipment.  but  the  ra¬ 
dio  frequency  spectrum  refuses  to 
expand  correspondingly.  The  point 
has  been  reached,  if  not  passed, 
where  the  finite  limits  of  the  radio 
fre(|uency  spectrum  cannot  satisfac¬ 
torily  accommodate  additional  opera¬ 
tional  re(juirements  unless  the  utmost 
care  is  exercised  by  all  yvho  have  re¬ 
sponsibilities  with  regard  to  develop¬ 
ment  and  use  of  electronic  equipment. 

The  ramifications  which  contribute 
to  the  problerTi  of  spectrum  satura¬ 


tion  are  diverse  and  embrace  ever; 
facet  of  the  electronics  field — i.e.,  re 
search,  component  development 
e(|uipment  production,  oj)erationa 
employment  and  frecjuency  manage 
ment.  Three  parameters  are  con 
sidered  to  be  of  particular  signifi 
cance — la  I  the  nature  and  magni 
tude  of  operational  recpiirements,  (hi 
the  state  of  the  radio  art.  and  (c)  tin 
limitations  of  the  usable  radio  fre 
(juency  spectrum. 

3  he  limitations  imposed  uj)on  tht 
military  services  by  the  lack  of  suit 
able  radio  fre(|uencies  have  previous 
Iv  been  treated.  Military  ojierationa 
requirements  are  in  a  constant  state 
of  expansion  and  adjustment  as  die 
tated  by  changifig  tactical  concept; 
and  the  technological  advancement; 
of  the  I  nited  States  and  other  coun¬ 
tries.  The  very  nature  of  a  given 
operational  recpiirement  may  dictate 
the  frequency  to  be  employed.  II 
long-range  radar  detection  is  the  pri¬ 
mary  objective,  certain  frecjuency  or¬ 
ders  are  dictated.  On  the  other  hand, 
if  high  resolution  is  the  pri?ne  rerjui- 
site,  other  frecjuencv  orders  must  be 
employed.  Size  and  weight  limita¬ 
tions,  plus  the  number  afid  types  of 
operating  units  involved,  also  con¬ 
tribute  to  the  determination  of  the 
optimum  radio  frecjuency  for  a  given 
re(|uirement.  3  he  (|ueSt  for  higher 
output  powers,  the  neerl  for  more  sen¬ 
sitive  receivers,  and  the  time  factors 
involved  in  treating  projects  on  a 
crash  basis  within  established  fund¬ 
ing  levels,  serve  to  illustrate  the  rami¬ 
fications  invoKed  in  the  satisfaction 
of  operational  re(juirements. 

The  state  of  the  radio  art.  |)articu- 
larly  as  regards  transmitter  ffexibility 
and  tuning  capability,  the  adequacy 
of  test  ecjuipment.  and  the  difficulties 
irdierent  in  transmitter  and  receiver 
characteristics,  must  be  considered  in 
e(juating  military  communications- 
electronics  needs.  I  he  engineering 
problems  involved  in  endeavoring  to 
accommodate  the  simultaneous  opera¬ 
tion  of  large  (juantities  of  electronic 
emitters  and  receptors  in  close  prox¬ 
imity  within  the  same  radio  fre¬ 
quency  band  at  times  appear  almost 
insurmountable.  I  his  situation  is  par¬ 
ticularly  acute  in  the  case  of  Navy 
ships  wherein  large  numbers  of  elec¬ 
tronic  equipments  must  be  accommo¬ 
dated  within  extreme  space  limita¬ 
tions  to  meet  the  needs  for  commu¬ 
nications,  navigation,  missile  control, 
detection,  and  identification.  Im- 
])rovement  is  needed  in  such  areas  as 
intermodulation  products,  extraneous 
radiations,  and  receiver  image  re¬ 
sponses,  to  name  a  feyv.  One  of  the 
most  critical  needs  is  for  the  develop- 
( Continued  on  pa^e  35) 
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Thk  formation  of  the  Bureau  of 
Naval  Weapons  was  an  important 
step  forward  in  the  solution  of  the 
problem  of  basic  communications. 
The  integration  of  the  Bureau  f)f 
Ordnance  and  the  Bureau  of  Aero¬ 
nautics  h\  an  (dhcient  recombination 
of  olhces  has  decreased  the  channels 
of  communications  without  sifrnifi- 
canl  increase  in  span  of  c*ontrol  of  the 
Thief  of  the  Bureau.  In  the  com¬ 
municator's  dan^uage,  the  Chief  of 
BuW  eps  has  reduced,  at  his  level,  the 
number  of  circuits  for  the  total  job 
of  weapons  planniri".  design  and  pro¬ 
duction.  and  at  levels  below  him  has 
still  further  reduced  cross-coupling 
and  short  circuits  in  his  feeder  chan¬ 
nels.  He  has  fewer  paths  and  more 
noise-free  exchange  of  communica¬ 
tions.  1  hese  are  basic  criteria  for  im¬ 
provement  and  lead  naturally  into 
expanded  (‘a|)acity  for  useful  work 
whether  the  area  f)f  relation  is  in 
administration  or  actual  perb>rmance 
of  a  “black-box  '  e(|uipment  array. 

This  significant  advance  has  its  di¬ 
rect  parallel  in  the  development  of 
modern  \avy  communications  and  its 
application  to  fleet  command  and 
tactical  problems.  As  the  tem[)o  of 
combat  increased  and  reaction  time 
shortened,  older  communications  net¬ 
works,  although  afle(|uate  for  the 
slower  moving  situation  of  World 
W  ar  II  and  Korea,  became  overload¬ 
ed.  This  has  necessitatecl  the  combin¬ 
ation  of  functions,  a  regrouping  of 
the  data  systems  providing  tactical 
inputs  and  the  de\elopment  of  ma¬ 
chines  and  man-machine  combina- 
tirms  capable  of  operating  at  satis¬ 
factorily  eflicient  speeds  for  each  ele¬ 
ment. 

Man  is  an  effective  machine  from 
the  standpoint  of  data  assimilation, 
storing  and  decision-making.  How¬ 
ever  to  meet  the  reijuirement  for  re¬ 
sponse  to  decreased  reaction  time,  he 
should  keep  his  decision-making  chan¬ 
nel  capacity  free  for  essentially  this 
function  onl\.  He  must,  therefore, 
be  supplemented  by  machim*s  which 
perform  the  routine  analysis  at  tens 
of  thousands  of  times  his  normal 
capacity.  1  he  function  ()f  a  machine 
is  to  act  upon  and  smooth  raw  data 
to  fit  niairs  decision-making  band¬ 
width  and  complement  the  man  by 
being  under  his  intelligent  control  for 
maximum  cooperative  effectiveness. 

The  communications -elect  ron  ics 
plan  of  the  Navy  thus  has  been  to 
ojitimize  this  relationship  at  all  com¬ 
mand  levels  and  strike  for  the  great¬ 
est  combined  elliciencN  of  utilization 
of  this  combination  in  the  tactical 
environment.  It  is  important  to  note 
at  this  point  that  the  Navy  (.'ornbat 
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Director  Function,  ashore  and  afloat, 
has  as  its  objective:  “To  provide  com¬ 
manders  of  forces  ashore  and  afloat 
and  commanding  officers  of  ships 
with  the  cajiability  to  process,  corre¬ 
late  and  evaluate  strategic  and  tactical 
data,  to  direct  their  operations  in 
time  to  meet  a  threat  and  to  coordi¬ 
nate  the  various  weapons  systems  in 
a  combat  environment.  This  will  be 
done  by  achieving  a  high  degree  of 
automation  in  data  processing,  ex¬ 
change  and  evaluation  through  use 
of  computers  and  digital  data  process¬ 
ing  techni(|ues  in  general-purpose 
combat  direction  systems.” 

The  integration  of  a  wea|)on  system 
into  a  modern  tactical  combat  direc¬ 
tion  complex  is  therefore  jirimarily 


a  communicalioii  problem.  Solutijui 
of  this  jiroblem  involves  a  considera¬ 
tion  of  the  kinds  and  (|uantilies  of 
information  to  be  transferred,  and 
the  range,  speed  and  security  require¬ 
ments.  The  requirement  may  extend 
from  short-range,  plain-language,  tele¬ 
phone-circuit  to  high  speed,  pulse- 
coded,  long-range,  radio  links.  Digital 
conijiuter  assistance  in  reducing  tac¬ 
tical  data  and  in  preparing  messages 
is  challenging  the  capability  of  exist¬ 
ing  communication  systems. 

The  basic  task  of  combat  direction 
has  not  changed  for  centuries.  Infor¬ 
mation  jiassed  over  tlie  two-way  link 
between  weajion  system  and  command 
can  be  described  in  more  or  less  the 
same  general  terms  that  have  been 
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useful  throughout  the  history  of  tac¬ 
tics.  The  weapon  system  passes  a 
contact  report  to  command,  together 
with  an  evaluation  of  the  target  capa¬ 
bilities  and  threatening  attitudes. 
(Aunmand  must  also  he  advised  of 
tlie  status  of  the  vveaj)on  system,  i.e.. 
its  present  capability  and  current 
commitments.  Finallv  after  a  weapon 
system  commitment,  command  re- 
(juires  information  of  weapon  effect. 
For  its  part  command  must  direct  the 
initiation  of  weapon  system  fire  or 
advise  open-fire  criteria.  It  may  as- 
sigFi  targets  or  delegate  that  authority. 

In  addition  to  these  requirements 
for  external  communication  there  is 
a  recjuirement  for  weapon  system  in¬ 
ternal  communications.  The  nature 
of  the  internal  communications  of  a 
weapon  system  is  widely  variable  hut 
can  he  related  generally  to  the  flexi- 
hilitN  recjuired  in  the  post  launch 
|)erformance. 

In  the  case  of  purely  ballistic  weap¬ 
ons  there  is  generally  no  post-launch 
communications  requirement;  hut  in 
the  other  extreme,  a  manned  weapon, 
a  trejnendous  flexibility  of  the  manned 
weapon  is  its  primary  justification, 
and  to  he  fully  exercised  requires 
some  external  control. 

To  meet  these  general  tactical  com- 
munications  requirements  in  the  prob¬ 
able  w  arfare  env  ironment  of  the  next 
ten  years  is  a  major  task  of  the  Bu¬ 
reau  (»f  iXaval  W  eaj)ons  and  the  Bu¬ 
reau  of  Shij)s.  The  design  of  com- 
tFumicatioFis-electronics  hardware  is 
based  on  both  a  prediction  of  the  war¬ 
fare  env  ironment  and  a  knowledge  of 
the  cturesponding  characteristics  of 
the  weapons  to  be  controlled.  \\  hat 
changes  in  these  elenients  are  de¬ 
manding  impr(»ved  cofnmunications? 

If  one  parameter  can  be  singled  out 
as  the  source  of  the  change  in  warfare 
environment  it  is  speed.  Technolog¬ 
ical  advances  in  weapons  have  in¬ 
creased  the  speed  with  which  an  at¬ 
tack  can  be  delivered.  Stated  in  an¬ 
other  way,  the  time  between  an 
aggressor’s  will  to  attack  and  cul¬ 
mination  of  the  attack  have  been 
shortened  by  an  order  of  magnitude 
from  World  War  II  conditions.  Not 
the  least  cause  of  the  shortened  time 
is  improved  communications. 

Tactical  Command  Direction 

Tactical  command  direction  in  or¬ 
der  to  be  competitive  in  this  environ¬ 
ment  must  bring  its  full  fire  power  to 
bear  in  a  much  shorter  time  than 
ever  before.  The  shoot-look-shoot 
methods  of  previous  vears  are  gen¬ 
erally  inade(juate  in  l)oth  offensive 
and  defensive  operations.  The  rate 
of  collect  ion  of  target  intelligence  has 
been  improved  but  the  speed  of  the 
human  has  not.  He  will  take  just 


about  as  long  to  make  a  command 
decision  todav,  given  the  same  irq)ut 
intelligence,  as  he  did  50  years  ago. 
The  only  productive  approach  to  the 
problem  of  reducing  the  decision  time 
of  coinmafid  appears  to  be  processing 
of  raw  intelligence  so  as  to  [)resent  a 
smaller  (|uantitv  of  more  valuable  ifi- 
telligence  for  command  decision. 

The  technique  of  the  Xavy  in  real¬ 
time  intelligence  processing  has  been 
to  leave  only  those  decisions  to  com¬ 
mand  which  can  benefit  by  refined 
human  judgment.  Fortunately,  it  has 
been  found  that  command  decisions 
are  based  largely  on  stereotyped 
mathematical  calculation  and  very 
fundamental  logic  tempered  with  a 
small  l)ut  important  (juantity  of  hu¬ 
man  judgment.  For  example,  consider 
the  situation  in  which  a  commander 
is  confronted  with  a  single  target  and 
several  weapons  with  which  to  engage 
it.  He  will  assign  the  wea|)on  which 
will  allow  the  target  to  survive  for 
the  shortest  time.  A  simple  speed, 
time  and  distance  problem  indicated 
the  preferred  weapon.  If  this  |)roblem 
were  solved  by  a  computer  and  the 
result  presented  to  the  commander  for 
approval,  he  could  a|)ply  whatever 
subtle  consideration  he  might  wish  or 
simply  execute  the  assignment  on  the 
machine  recommendation.  Further,  he 
might  under  j)ress  of  battle  conditions 
waive  his  prerogative  of  approval  to 
gain  even  faster  execution  knowing 
that  the  machine  was  employing  rules 
in  consonance  with  his  normal  de¬ 
cision  making  processes.  Heal  time 
digital  computers  are  now  available 
to  filter  the  tremendous  amount  of 
data  which  modern  sensors  can  ac- 
(juire.  These  same  machines  can  per¬ 
form  a  wide  variety  of  routine  calcu¬ 
lations  and  make  simj)le  logical  de¬ 
cisions  based  on  the  human  ex|)eri- 
ence  which  is  built  into  them.  I  In* 
speeds  of  these  tactical  data  |)roc(*ss- 
ing  machines  are  offering  information 
for  transmission  between  command 
and  weapon  svstem.  and  between 
weapon  svstem  and  weapon  at  an 
unprecedented  rate.  Communications 
cannot  be  allowed  to  bottle-neck  this 
essential  exchange. 

The  several  major  problems  of 
c’ommunications  are  to  handle  the 
available  information  with  the  high¬ 
est  order  of  reliability  in  a  minimum 
bandwidth,  at  suitable  speed  and  at 
maximum  security.  It  must  do  this 
job  with  even  smaller  e(juipment 
weight  and  volume  tf)  compensate  for 
the  increased  capacity  re(|uiremenls. 

(^)mmunications  provides  major  in¬ 
puts  to  the  computer  complex  as  wt*ll 
as  handling  the  buffered  output  of  the 
conq)uter  to  furnish  interferenc(‘-fr(‘e 
and  operationallv  jam-free  transtiiis- 
sion  of  information  to  lleet  disposi¬ 


tions  within  operational  range. 

Advantage  is  taken  of  the  mos 
moflern  techni(|ues  such  as  single  side 
band  communications  where  possible 
From  applications  of  these  techni(|ue: 
is  derived  a  high  degree  of  freedon 
from  transmission  path  vagarie: 
which  coupled  with  frequency  changt 
flexibility  leads  to  optimum  useful 
ness  under  difficult  operational  con 
ditions. 

Future  of  Systems 

rhe  (juestion  now  arises  as  to  llu 
future  of  these  systems.  Many  ele 
ments  of  the  problem  are  as  yet  onlv 
partially  solved.  Designers  and  pro 
ducers  are  continually  striving  foi 
increased  speed  of  operation,  simpli 
fied  forms  of  data  presentation  foi 
the  human  operator  or  commander, 
and  better  data  utilization  and  proc¬ 
essing.  Ingenuity  is  being  taxed  tc 
improve  reliability  of  individual 
equipments  and  sub-systems  and  to 
achieve  a  better  understanding  of 
logistic  re(|uirements.  The  whole  field 
of  radio  fre(|uencv  ificompatibility  is 
being  treated  seriously  so  that  large 
and  |)owerful  systems,  having  an  im¬ 
pact  over  great  geographical  areas, 
can  live  with  themselves  and  other 
cooperating  systems.  A  great  effort 
in  coordination,  plannin|z  and  tech¬ 
nical  execution  is  being  laid  down  to 
accomplish  these  ends.  The  Factical 
('ommander  will  be  given  virtuallv 
complete  freedom  for  weapons  utiliza¬ 
tion  based  on  accurate  knowledge  of 
the  threat  and  his  own  weapon  s 
status,  availability  and  capabilities 
through  the  medium  of  conimunica- 
tions-electronics. 

A  hint  of  some  of  the  progress  can 
be  had  by  observing  the  steady  re¬ 
duction  in  factors  of  size,  weight  and 
improvement  in  performance  in  a 
communications-electronic  sub-system 
shown  in  Figure  I.  Fach  redesign 
approach  has  resulted  in  improvenumt 
to  each  of  these  factors  by  about  two 
to  one  over  the  first  and  succeeding 
models.  W  Idle  this  may  or  may  not 
be  possible  in  all  areas  of  sub-svstems. 
modern  technology  is  b(‘ing  ex|)loited 
to  the  fullest  to  achieve  sim])lificalion 
and  vastly  improved  perforlnance. 

All  this  could  not  be  done  without 
the  advances  in  planning  and  execu¬ 
tion  supported  by  the  efficiency  pro¬ 
vided  in  the  new  Bureau  of  Naval 
Weapons  organization.  Weaponry  is 
now  finally  u?ider  a  sijigle  roof  with 
the  old  aggregation  of  controls  re¬ 
duced  to  a  single  entity.  Ihe  future 
will  demonstrate  the  wisdom  of  this 
change  as  the  importance  of  com- 
munications-eh‘ctronics  continues  to 
grow  and  be  felt  at  an  ev(M'  incaeasing 
pace. 
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F OKTY-Ki(;nT  YKAKS  a<ro  a  small  suh- 
marine — the  SS  K-l,  or  Skijyjack — 
did  a  rather  noteworthy  thinjr  while 
operatiniT  off  Newport.  R.  1.  She 
transmitted  and  received  radio  mes¬ 
sages  at  a  distance  of  four  miles.  The 
feat  of  this  submarine — the  first  to 
he  ecjuipped  with  radio — marked  a 
tremendous  advance  over  previous 
communications  systems.  1  hrougli 
the  vears  submarine  radio  facilities 
and  capabilities  have  increased  many 
times  over.  Today  the  submarine 
radio  communications  network  ex¬ 
tends  around  the  world. 

In  all  of  my  remarks  in  this  article 
the  difference  between  a  conventional 
submarine  and  a  nuclear  powered 
submarine  is  chiefly  one  of  degree, 
the  extent  of  the  difference  depending 
upon  the  particular  units  involved 
and  the  weapons  available  at  the  time. 
Lsuallv  this  difference  is  heavily  in 
favor  of  tlie  nuclear  but  this  is  not 
necessarily  always  true. 

Naturally,  the  submarine  is  re¬ 
luctant  to  do  anything  to  disclose  its 
presence  and  to  bring  on  an  intensive 
search  by  the  enemy,  a  searcli  which 
would  make  the  |)erformance  of  its 
mission  more  dillicult.  For  this  rea¬ 
son  it  prefers  to  run  submerged — to 
make  very  short,  infreijuent  periscope 
observations  and  to  expose  oidy  an 
air  ])ipe  (snorkel  I — rather  than  to 
operate  on  the  surface.  To  further 
hinder  disclosure  of  its  jiosition.  the 
submarine  prefers  to  de|)end  on  pas¬ 
sive  detection  of  the  enemv’s  radar  by 
elect  ronic  countermeasures  (ECMi. 
rather  tlian  to  use  its  own  radar. 

Surface  shij)s  and  aircraft  increase 
their  detectability  to  thousands  of 
miles  when  they  transmit  electromag¬ 
netic  energy;  however,  they  are 
already  detectable  by  radar  vvlien  the 
radar  platform  can  be  brouglit  within 
range.  Submarines,  on  the  other 
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hand,  are  practically  undetectable. 
That  is.  until  they  transmit  or  other¬ 
wise  disclose  their  presence. 

\\  hile  the  sea  offers  concealment  to 
a  submarine,  it  also  penalizes.  For 
every  foot  of  submergence  a  half 
pound  of  pressure  is  pushing  the  sea 
water,  trying  to  get  it  into  all  elec¬ 
trical  leads  and  fittings  exposed  to 
the  sea  and  to  ground  the  circuits. 
At  four  hundred  feet  this  is  a  two 
hundred  pound  Gremlin  working  on 
each  square  inch. 

Think  of  the  strains  that  wind 
storms  cause  to  antennas  ashore  and 
afloat.  While  the  wind  velocities  are 
much  higher  than  the  twenty  knots 
of  relative  current  which  modern 
high  speed  submarines  produce,  sea 
water  is  also  much  denser  than  air, 
and  the  problems  are  similar.  Nu¬ 
clear  submarines  gave  a  new  dimen¬ 
sion  to  antenna  problems:  fatigue 
failure  from  vibration  accompanying 
higher  speeds  and  more  frequent 
variation  in  pressures  from  atmos¬ 
pheric  to  deep  submergence  are  two 
of  them. 

Submarine  communications  have 
been  greatlv  influenced  by  the  un¬ 
usual  behavior  of  very  low  freejuenev 
(below  30  KCS)  radio  waves.  \LF 
has  the  characteristic  of  being  able 
to  penetrate  beneath  the  surface  of 
the  ocean.  During  submerged  opera¬ 
tions  in  the  Great  Lakes  on  a  few 
occasions  we  have  learned  that  \  LF 
penetrates  to  depths  of  several  hun¬ 
dred  feet  in  fresh  water.  I  nfortu- 
natelv,  submarines  rarely  operate  in 
fresh  water.  In  salt  water,  this  pene¬ 
tration  is  to  a  much  lesser  depth. 
However,  submerged  submarines  can 
receive  VLF  at  depths  great  enough  • 
for  the  submarine  to  remain  un¬ 
detected.  This  is  why  the  powerful 
VLF  transmitter,  soon  to  be  complet¬ 
ed  in  Maine,  is  eagerly  awaited. 


Not  only  will  this  station  give  a 
greatly  increased  coverage  of  the 
Arctic  region,  the  Atlantic,  and  the 
Mediterranean  for  surface  forces  but 
also  the  station  will  provide  increased 
coverage  for  submarines. 

Called  the  “Silent  Service.’’  sub¬ 
marines  on  war  patrol  normally 
would  observe  radio  silence.  How¬ 
ever,  there  are  certain  reasons  for  re- 
(juiring  our  submarines  to  receive 
and  transmit  messages.  Operating 
independently  as  they  normally  do, 
they  need  an  additional  source  of 
information  from  outside  the  ship  to 
assist  them  in  locating  targets.  Al¬ 
though  our  target  acquisition  ranges 
have  continued  to  increase  through 
the  years  with  improved  sonar  and 
radar,  it  may  still  happen  that  a  sub¬ 
marine  will  be  assigned  an  area  where 
it  later  becomes  apparent  no  targets 
are  available.  Thus  intelligence  re¬ 
ports  from  other  sources  are  needed 
in  order  to  find  the  more  fruitful 
areas.  On  other  occasions  informa¬ 
tion  of  great  value  to  the  operational 
commander  may  be  obtained  and 
must  be  deliv  ered  so  other  submarines 
and  allied  forces  may  benefit  from 
this  information. 

VLF  radio  transmissions  are 
ground  waves:  the  unpredictable 
propagation  path  and  “skip  distance” 
effect  of  high  frequency  sky  waves  do 
not  a|)plv  to  VLF.  Also.  VLF  trans¬ 
missions  are  less  affected  by  ionos¬ 
pheric  disturbances  and  by  the  auroral 
phenomena  than  HF  transmissions. 
A  loop  antenna  made  of  many  turns 
of  wire  absorbs  some  of  the  energy 
as  these  VLF’  transmissions  propagate 
through  the  water.  The  VLF  radio 
signal  is  attenuated  rapidly  with  in¬ 
creasing  depth.  The  signal  must  be 
strong  enough  for  the  submarine 
radio  operator  to  copy  at  depths 
where  his  ship  is  safe  from  leaving  a 
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HELIAX 

THE  APPROVED 
FLEXIBLE  AIR  DIELECTRIC 
CABLE 


For  Military  and 
Commercial  Use 


Heliax  is  the  flexible,  low  loss, 
low  VSWR  coaxial  RF  cable 
for  use  in  all  applications  from 
VLF  through  microwav^e.  It  is 
av^ailable  in  continuous  lengths 
up  to  1,000  feet  with  a  complete 
selection  of  end  fittings.  All 
copper  conductors  minimize 
VF  loss  and  provide  corrosion 
protection. 
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tell-tale  wake  or  from  being  rammed 
by  a  surface  ship.  Our  submarines 
can  and  do  operate  com|)letely  sub¬ 
merged  and  receive  VLI  transmis¬ 
sions  witlnmt  exposing  themselves  to 
detection. 

How  do  submarines  receive  mes¬ 
sages  from  the  shore  Normally  by 
the  broadcast  method,  i.e.,  the  shore 
station  transmits  at  a  scheduled  time 
and  on  a  set  fi’er|uency  without  an 
answer  from  the  shij)  addressee.  Mes¬ 
sages  for  surface  ships  are  normally 
broadcast  only  once  for  there  is  little 
reason  for  a  surface  ship  to  miss  any 
transmission.  In  contrast,  a  sub¬ 
marine  mav  be  at  deej)  submergence 
during  anv  given  transmission,  a  fact 
that  calls  for  special  broadcast  ])ro- 
cedures.  Messages  are  retransmitted 
b\  the  broadcast  station  as  many 
times  as  are  deemed  necessary  by  the 
submarine  operational  commander  to 
insure  delivery.  The  “recap”  system 
of  rebroadcasting  all  trallic  at  a  pre¬ 
scribed  time  during  hours  of  dark¬ 
ness  is  also  used  in  order  to  aid  the 
submarine's  chance  of  remaining  un¬ 
detected. 

Although  the  submarine  receives 
both  VLF  radio  waves  and  HF  radio 
waves,  the  submarine  transmits  oidy 
high  fre(|uency  radio  waves.  In  order 
to  transmit  when  submerged,  tbe  sub¬ 
marine  must  come  to  periscope  depth 
and  raise  a  small  whip-type  antenna 
on  a  mast.  This  antenna  is  <juile  in¬ 
conspicuous  at  low  speeds.  How¬ 
ever.  at  high  speeds  through  the  water 
it  will  create  a  wake  similar  to  that 
of  a  periscope.  Accordingly,  It  must 
be  used  with  care.  With  this  whip 
antenna  the  submarine  operator  nun 
also  copy  high  fie()uency  transmis¬ 
sions  that  do  not  penetrate  the 
ocean's  surface.  1Tiis  type  of  broad¬ 
cast  will  normally  consist  of  a  series 
of  high  frecjuencies  transmitted  at 
less  power  than  VLF  transmissions, 
and  at  frequencies  that  provide  skv- 
wave  reception  in  broad  geographical 
areas.  But  while  sky  waves  are  prop¬ 
agated  great  distances,  their  paths 
are  sometimes  erratic. 

The  submarine  transmits  a  message 
to  a  shore  base  by  raising  the  vvhij) 
antenna  above  the  surface.  The  L.  S. 
Navv  has  a  ship-to-shore  network  of 
shore  stations  guarding  a  series  of 
high  frequencies  available  for  use  by 
all  ships.  An  appropriate  frequency 
is  chosen  and  the  message  is  delivered 
to  a  station  that  may  be  thousands  of 
miles  away.  Local  submarine  activi¬ 
ties  ashore  guard  frequencies  suitable 
for  short-distance  work. 

In  submarine-aircraft  communica¬ 
tions,  the  submarine  must  be  at  peri¬ 
scope  depth,  exposing  either  a  whip 
antenna  or  a  LHF  antenna.  I  HF 


communications  w  ith  aircraft  are  nc 
mally  possible  at  ranges  less  than  . 
miles;  high  frequency  is  employed  f 
greater  distances.  In  working  wi 
surface  ships  the  submarine  similar 
must  expose  I  HP'  or  HF'  whip  a 
tennas.  LHF  ranges  with  surfa 
ships  are  quite  limited.  ITie  unde 
water  telephone  is  used  to  commur 
cate  with  surface  ships  or  submarin 
close  by,  say  within  a  few  thousar 
yards.  Submarines  do  not  normal 
communicate  directly  with  each  othi 
when  submerged  except  when  in  cloi 
enough  proximity  to  use  the  unde 
water  telephone.  The  usual  pr< 
cedure  is  to  relay  trafiic  to  shore  st. 
tions  for  delivery  via  the  broadcas 

Let  us  examine  the  equipment  wit 
which  our  submarines  have  commun 
cated.  F'or  recei\ers  there  have  bee 
a  \  Id'-LF'  receiver  and  a  couple  f 
high  fre(juency  receivers.  Tran: 
mitters  normally  have  consisted  < 
two  high  fre(juency  e(|uipments.  On 
has  been  the  old  reliable  200-wal 
TBL  or  its  ecjuivalent.  dTie  other  on 
has  had  a  smaller  |)ower  output.  Hig 
frequency  transmitters  and  receiver 
normally  have  covered  the  frequenc 
range  of  2-20  megacycles.  F'or  shoi 
range  line  of  sight  communications 
a  submarine  has  been  ecfuipped  wit! 
a  I  HF"  (200-4()0  MLS)  transceiver 
An  underwater  telephone  is  availabl 
for  short  range  underwater  communi 
cations.  This  underwater  telephom 
is  located  at  the  conning  station  fo 
tactical  use.  The  other  facilities  havi 
been  crowded  into  a  radio  room  o 
60  to  00  sfjuare  feet,  w  ith  onlv  enougl 
space  left  over  for  two  operators. 

There  is  a  large  amount  of  worl 
being  done  in  research  and  develop 
ment  of  new  submarine  communica 
tion  effuipment  and  svstems.  Oui 
newer  submarines  are  being  erfuippec 
with  more  })owerful  transmitters 
having  a  single  sideband  capabilit\ 
as  well  as  the  normal  continuous  wave 
fCW)  and  amplitude  modulatior 
(AM)  capabilities.  Only  a  few  sub¬ 
mariners  are  runv  equipped  with  tele¬ 
type.  Surface  ships  have  used  telety})e 
for  many  years.  How'ever  our  sub¬ 
marines  have  ne)t  needed  it,  because 
there  has  not  been  a  VLF  radio  tele- 
tyj)e  broadcast  to  eropv."  It  is  (juite 
probable  that  in  the  not  too  distant 
future  we  will  be  o|)erating  VLF 
radio  teletype  broadcasts  for  our  sub¬ 
marines.  Much  of  r)ur  new  equipment 
is  compact  and  transistorized  to  take 
ujj  less  space  in  the  verv  crowded 
radio  spaces.  We  have  conducted 
many  experiments  with  various  shapes 
and  sizes  of  antennas  in  a  search  for 
a  tw^o-way  communications  ca|)ability 
wdth  submarines  at  deep  submergence. 
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I  WEAPON  DIRECTION  EQUIPMENT  Mk  111  COMPUTER 

i 

Fire  Control  by  SPERRY 

When  the  Navy’s  first  nuclear-powered  controls  the  longer  range  Falos  missile, 

surface  ship— the  i  ss  i ONXi  iu:ach— joins  Amidships,  and  in  the  protected  below 

the  Heet.  she  will  have  a  cruise  capability  deck  region,  arc  the  brains  ot  the  sys- 

of  better  than  30  knots,  with  virtually  terns,  the  computer  complex.  The  Sperry 

unlimited  range,  and  she  will  be  armed  Weapon  Direction  Equipment  (wdi:) 

with  the  surface-to-air  Falos  and  Terrier  evaluates  target  threat  and  decides  which 

missiles.  The  most  advanced  ship  of  her  missile  to  fire  at  the  selected  target.  The 

kind,  the  “CGN-O”  will  have  the  most  Sperry  Mk  111  computer  reads  target 

advanced  shipboard  missile  control  position  data  from  the  SPG-49,  calcu- 

cquipment:  Sperry.  latcs  the  best  missile-to-target  flight 

Forward,  Sperry  SPG -55  missile-  path,  and  positions  the  guidance  beam 

guidance  radar  directs  the  Terrier  mis-  generated  by  the  Sperry  SPW-2  Radar, 

sile.  Aft,  Sperry  SPG-49  super-radar  Then  it  evaluates  ’“kills.” 

SURFACE  ARMAMENT  DIVISION,  SPERRY  GYROSCOPE  COMPANY.  DIVISION  OE  SPERR'^  RAND  CORPORATION,  GREAT  NECK.  NEW  YORK 
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With  her  combination  of  speed,  range, 
firepower,  and  advanced  Sperry  fire  con¬ 
trol  and  navigation  equipment,  the  long 
HI  AC  M  w  ill  make  a  formidable  argu¬ 
ment  for  peace  when  she  joins  the  fleet. 


are  nor.  ...aboarcl  the  Navy’s  first  nuclear-powered  cruiser,  the  Long  Beach 


—  GOVERNMENT  — 

PIONEER  V  is  the  United  States*  newest  artificial  planet  to  orbit  the  sun.  Launched 
March  8  from  Cape  Canaveral,  Fla.,  the  90-pound  aluminum  sphere  will  orbit  at  a  dis¬ 
tance  of  75,000,000  miles  from  the  sun  between  earth  and  Venus.  Pioneer  V  contains 
a  150-watt  transmitter  designed  to  permit  communication  up  to  50,000,000  miles. 
Believed  to  be  the  most  powerful  radio  transmitter  ever  flown  into  space,  the  radio 
transmitter  contains  solar  cells  that  will  recharge  the  payload’s  batteries  every  4 
hours  and  55  minutes.  It  is  believed  that  the  solar  vehicle  will  continue  to  send 
messages  back  to  earth  for  four  or  five  months,  until  it  is  out  of  the  50-million- 
mile  range.  Then,  it  is  hoped  that  it  will  resume  contact  with  earth  in  1963,  when 
it  comes  within  range  again. 

KITT  PEAK  NATIONAL  OBSERVATORY  near  Tucson,  Arizona,  was  dedicated  March  15.  Main¬ 
tained  by  the  National  Science  Foundation,  the  optical  observatory  will  be  available 
to  all  qualified  U.  S.  astronomers.  The  first  major  telescope  to  go  into  operation 
at  Kitt  Peak  will  be  a  36-inch  reflector,  which  will  be  the  forerunner  of  an  84-inch 
reflector  to  be  completed  in  1961  or  1962. 

NEW  FCC  CHAIRMAN  is  Frederick  W.  Ford,  a  member  of  the  Federal  Communications  Com¬ 
mission  since  1957.  His  predecessor,  John  C.  Doerfer,  resigned  March  10. 

NASA-CANADIAN  GROUP  will  conduct  a  satellite  study  of  the  ionosphere  in  1961.  The 
Defense  Research  Telecommunications  Establishment  of  Canada  will  provide  the  satellit 
and  its  instrumentation  and  will  operate  a  network  of  receiving  stations  within  Can¬ 
ada  for  recovering  telemetered  data.  The  National  Aeronautics  and  Space  Administra¬ 
tion  will  provide  high  altitude  sounding  rockets  and  launching  services  to  test  the 
Canadian  satellite  prototype  instrumentation  and  will  conduct  the  launching  from  the 
Vandenberg  Air  Force  Base  (Calif.)  range. 

TWO  TINY  MICROPHONES  in  Explorer  VI  satellite  are  being  used  in  a  micrometeorite  de¬ 
tection  experiment  sponsored  by  the  Air  Force  Cambridge  Research  Center.  The  in¬ 
struments  measure  the  number  of  times  the  *'paddle  wheel”  satellite,  launched  last 
August,  is  struck  by  dust  particles  in  space  and  determine  the  size  of  the  particles. 
A  dust  particle  striking  the  satellite’s  surface  generates  an  acoustical  pulse  which 
is  transformed  by  the  microphone  into  an  electrical  pulse.  Then,  this  electrical 
pulse  is  transmitted  to  data  accumulating  stations  on  earth. 

THE  IMPACT  POINT  of  a  ballistic  missile  or  re-entry  vehicle  hitting  the  surface  of 
the  ocean  can  be  located  by  underwater  detection  systems  developed  for  the  U.S.  Navy 
by  Bell  Telephone  Laboratories  and  installed  by  the  Western  Electric  Co.  at  both  the 
Atlantic  and  Pacific  Missile  Ranges.  The  impact  creates  noise  signals  that  are  used 
to  locate  the  spot  where  the  missile  hit  the  water.  Now  in  operation  in  conjunction 
with  the  Atlantic  Missile  Range,  these  underwater  detection  systems  are  aiding  recov¬ 
ery  teams  in  finding  and  retrieving  missile  nose  cones  after  their  space  flights. 

MORE  THAN  200  KEY  ARMY  ACTIVE  RESERVE  AND  NATIONAL  GUARD  OFFICERS  and  civilians  at¬ 
tended  the  Army  Signal  Corps  orientation  session  on  "Research  in  Space”  held  recently 
in  the  Pentagon.  Other  topics  covered  at  the  session  were  "Report  on  Combat • Surveil¬ 
lance”  and  "Trends  in  Officer  Career  Development.”  The  annual  series  of  orientations 
of  the  Army’s  Chief  Signal  Officer,  Major  General  R.  T.  "Nelson,  are  conducted  for 
key  officers  and  civilians  to  help  them  keep  pace  with  communications  and  electron¬ 
ics  in  the  Modern  Army. 

SAN  BERNARDINO  AIR  MATERIEL  AREA  at  Norton  Air  Force  Base,  Calif.,  is  the  first  Air 
Force  depot  to  begin  storage  and  maintenance  of  ballistic  missiles.  Arrival  of  the 
first  Thor  in  January  culminated  over  two  years’  planning  and  eventually  there  will 
be  a  steady  flow  of  Thors  to  the  base.  They  will  be  shipped  as  replacements  as  the 
missiles  are  fired  by  training  squadrons  at  Vandenberg  Air  Force  Base  and  at  launch¬ 
ing  sites  in  Great  Britain.  A  full  repair  and  modification  capability  will  be  phased 
in  gradually  at  SBAMA.  In  part,  this  is  the  inspection  and  removal  of  components, 
check-out  of  sub-systems  and  purging  and  preservation  of  engines. 
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ARMY  ENGINEER  USES  RADIO  WAVES  to  measure  the  depth  of  polar  ice  caps  in  the  Arctic 
and  Antarctic.  A  modified  10-watt  radio  altimeter  and  special  directional  antennas 
for  transmitting  and  receiving  signals  were  used  by  Amory  H.  Waite,  U.  S.  Army  Sig¬ 
nal  Research  and  Development  Laboratory,  Fort  Monmouth,  who  made  the  first  tests 
last  September  near  Thule.  The  depth  of  the  ice  caps  is  determined  by  measuring  the 
time  required  for  transmitted  signals  to  pass  through  the  ice,  reflect  off  the 
hidden  ground  beneath  and  return  through  the  ice  to  the  receiving  antenna. 

AUTOMATIC  ALL-WEATHER  AIRCRAFT  LANDING  SYSTEM  which  can  land  an  airplane  in  any  kind 
of  weather,  even  when  the  pilot  cannot  see  the  runway,  is  being  evaluated  by  the 
Federal  Aviation  Agency.  Developed  for  the  U.  S.  Air  Force  by  Bell  Aircraft  Corp. , 
Avionics  Div. ,  the  system  uses  radar  to  track  the  airplane  and  radio  to  transmit  con¬ 
trol  instructions  to  the  plane’s  automatic  pilot. 

CONTRACTS ;  ARMY ;  Martin  Co.,  continued  research  and  development  on  the  Pershing  bal¬ 
listic  missile  system,  $82,599,690;  Raytheon  Co.,  Hawk  missile  test  equipment,  $4.5 
million;  Telecomputing  Corp.,  research  and  development  data  reduction  services  at 
Holloman  Air  Force  Base  on  the  White  Sands  Missile  Range,  $2,084,222;  General  Dynamics 
Corp. ,  Stromberg-Carlson  Div. ,  work  on  a  transistorized  switchboard  for  long  distance 
dialing,  $1,800,000.  NAVY ;  Ryan  Electronics,  div.  of  Ryan  Aeronautical  Co.,  initial 
procurement  of  AN/APN-130  doppler  radar  navigation  sets,  spares,  support  equipment 
and  engineering  support  items,  $5,914,000;  Texas  Instruments  Inc.,  production  by  the 
Apparatus  div.  of  an  advanced  antisubmarine  warfare  (ASW)  system,  $4.5  million; 
Raytheon  Co.,  extend  range  and  high  altitude  capabilities  of  Sparrow  III  missile, 

$4.3  million;  Defense  and  Industrial  Group,  Packard  Bell  Electronics  Corp.,  produc¬ 
tion  of  the  ASQ-17B  integrated  electronic  central  consisting  of  communications,  navi¬ 
gation  and  identification  equipment  for  use  in  high-altitude,  high-speed  operational 
military  aircraft,  $2,000,000;  ACF  Electronics  Div.  of  ACF  Industries,  Inc.,  conver¬ 
sion  of  an  electronic  flight  and  tactics  simulator,  $1.1  million.  AIR  FORCE;  Bur¬ 
roughs  Corp.,  training  programs  for  installation  personnel,  installation  of  the  hard¬ 
ware  as  well  as  on-site  logistic  support  and  maintenance  linked  with  supply  depot 
support,  $7,980,000;  Columbia  University,  engineering  change  for  study  of  real  time 
data  processing  techniques,  $2,025,199;  Raytheon  Co.,  engineering  investigation  of 
Pincushion  tracking  radar  set  AN/UPS-2. 

—  INDUSTRY  — 

TR  ADENAMED  ”  PR  I N  T  AP I X ,  a  new  Litton  Industries  cathode  ray  tube  type  has  been  devel¬ 
oped  for  direct  electronic  printing  at  high  speed  on  non-sensit ized  dielectric  mate¬ 
rial.  This  versatile  new  electronic  component  is  already  being  incorporated  in  fac¬ 
simile,  oscillography ,  address  labeling  and  television  type  image  reproduction  equip¬ 
ment.  Other  applications  soon  will  include  high  speed  computer  readout,  controlled 
information  storage  and  erase  for  military  tactical  display  maps  and  stock  control 
uses,  projection  transparency  generation,  multiple  copy  reproduction  and  simultaneous 
recording  at  any  number  of  dispersed  stations. 

CONSOLIDATION  OF  MANUFACTURING  AND  SALES  OPERATIONS  at  Kellogg  Switchboard  and  Supply 
Company  has  been  announced  by  George  A.  Strichman,  president  of  the  International 
Telephone  and  Telegraph  Corporation  division  in  Chicago.  Three  major  product^  depart¬ 
ments  have  been  formed — central  office  switching,  telephone  and  transmission,  and 
communications  systems — enabling  Kellogg  to  streamline  its  management  organization 
and  to  keep  pace  with  the  company’s  rapid  growth  since  affiliating  with  the  ITT 
System  in  1952,  Mr.  Strichman  said. 

VITAL  MONITOR  AND  CONTROL  DISPLAY  SYSTEM  FOR  PROJECT  MERCURY  will  be  designed,  built 
and  installed  by  Stromberg-Carlson-San  Diego.  Project  Mercury’s  objectives  are  to 
put  this  country’s  first  manned  space  capsule  into  orbital  flight  around  the  earth, 
investigate  man’s  capabilities  iii  the  new  environment  and  recover  the  capsule  and  the 
man  safely.  The  display  system  will  serve  as  the  "nerve  center"  for  the  project. 

NORTH  ELECTRIC  CO.  will  design  and  manufacture  electronic  switching  equipment  for  a 
U.  S.  Air  Force  Air  Weapons  Control  System,  which  is  a  ground  environment  complex 
containing  major  radars,  data  processing,  communications  and  other  special  types  of 
equipments.  Under  a  General  Electric  Co.  subcontract  believed  to  exceed  several  mil¬ 
lion  dollars.  North  Electric  will  supply  mobile  and  fixed  equipment  capable  of  pro¬ 
viding  communications  and  control  for  a  wide  variety  of  defensive  and  offensive  weap¬ 
ons  to  answer  needs  of  air-space  management  outside  the  continental  United  States. 

HOFFMAN  ELECTRONICS  CORP.  has  changed  the  name  of  its  Hoffman  Laboratories  Div.  to 
Military  Products  Div.  The  name  change,  announced  by  H.  Leslie  Hoffman,  president  of 
the  parent  company,  was  made  to  reflect  more  accurately  the  division’s  diversified 
activities  in.  the  military  and  space  electronics  fields.  \  Continued  on  pa^e  AO) 
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Xff  Within  the  control  blockhouse,  %"  50 
ohm  Styroflex®  cable  starts  its  run  to  the 
Titan  launch  Complex  16  at  Cape  Canaveral  .  .  . 


.  •  Following  along  the  domed  wall 

of  the  concrete  blockhouse  inside  a 
protective  case  .  .  . 


‘..J  •  To  the  conduit  that  carries 
the  high  frequency  cable  through 
the  massive  concrete  wall. 


S^r^ex 
Coaxial  Coiste 

helps  put  the  USAF  Titan  ICBM  into  space 


The  selection  of  Styroflex®  air  dielectric  cable  for  use  in  the  missile 
field  was  based  on  its  superior  electrical  properties,  uniformity,  rugged 
physical  qualities,  long  lengths  that  can  be  pulled  up  a  tower  without 
splicing  and  the  elimination  of  radiation  always  present  in  braided 
coaxial  cables.  ■  Already  proven  in  scores  of  applications,  including 
broadcast,  radar,  missile  tracking  and  tropospheric  systems, 

Styroflex®  cable  has  a  long  record  of  successes  since  its  introduction  in 
Europe  in  1937.  ■  Next  time  you  have  requirements  for  a  high 
frequency  cable  with  low  attenuation  and  an  extremely  low  inherent 
noise  level,  check  the  qualifications  of  Styroflex 
Just  write  Phelps  Dodge. 


PHELPS  DODGE  COPPER  PRODUCTS 

C  O  R  P  O  R  AT  !  O  N 
300  Park  Avenue,  New  York  22,  N.  Y. 
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Climbs.l'he  side  of  the 
umbilical  tower  and  helps  send  The 
Martin  Company’s  Titan  on  a  fast  trip 
over  the  Atlantic  Missile  Test  Range! 


Then  begins  to  rise 
perpendicularly  through  the  lower 
portion  of  the  launch  deck  .  .  . 


Here.  The  Styroflex  ‘  cable  from 
the  blockhouse  enters  the  lower  deck 
of  the  Titan  launch  Complex  16  .  .  . 
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In  an  effort  to  provide  greater  coverage  oj  industry  activ 
ties.  Signal  is  puhlisliing  the  jolloiving  listing  oj  corn 
pany  building  programs,  mergers  and  new  companies 


mmm 

kw  260,000  Io09e4  o^srsfiMal  koa 
irolfa96-re§aNte4,  frtfmney-aoafrollei 
lor  missiie,  iolomefer,  9roaiHl  sii^^oi 
oll-silieoii  anifs  aooiloble  noi 


A  new  manufacturing  plant  in  Los 
Angeles,  Calif.,  will  be  built  for 
BENDIX  AVIATION  CORP. ,  Computer  Div. 

The  new  building  will  be  used  to  facili¬ 
tate  manufacture  of  the  medium  size  G-lt 
digital  computer  and  production  of  a 
new  line  of  transistorized  computing 
equipment.  .  .  P.  R.  MALLORY  &  CO.  INC. 
has  acquired  a  17-acre  tract  in  Lexing¬ 
ton,  N.  C. ,  and  will  build  a  60,000  sq. 
ft.  plant  for  use  by  one  of  its  divi¬ 
sions,  MALLORY  BATTERY  CO.  .  .  Consoli¬ 
dation  of  TRANSVAL  ELECTRONICS  CORP. 
manufacturing,  research  and  administra¬ 
tive  activities  in  a  new  facility  in  El 
Segundo,  Calif.,  will  make  it  possible 
for  the  company  to  undergo  "a  100  per¬ 
cent  expansion  of  its  manufacturing 
capabilities,"  it  is  said.  .  .  GENERAL 
ELECTRIC  CO.  has  announced  occupancy  of 
its  new  Special  Programs  Section  facili¬ 
ty  in  Radnor,  Pa.  Established  for  the 
purpose  of  focusing  GE*s  design  and  de¬ 
velopment  capabilities  on  the  system  re¬ 
quirements  of  the  U.  S.  Army,  this  sec¬ 
tion  is  part  of  GE*s  Defense  Systems 
Dept.  .  .  A  new  subsidiary  has  been 
formed  in  Geneva,  Switzerland,  by  EITEL- 
McCULLOUGH,  INC.  The  corporation  known 
as  EITEL-McCULLOUGH,  S.  A.  will  serve  as 


Interelectronics  all-silicon  thyratron-like  gat¬ 
ing  elements  and  cubic-grain  toroidal  magnetic 
components  convert  DC  to  any  desired  number 
of  AC  or  DC  outputs  from  1  to  10,000  watts. 

Ultra-reliable  in  operation  (over  260,000 
logged  hours),  no  moving  parts,  unharmed  by 
shorting  output  or  reversing  input  polarity. 
High  conversion  efficiency  (to  92%,  including 
voltage  regulation  by  Interelectronics  patented 
reflex  high-efficiency  magnetic  amplifier  cir¬ 
cuitry.) 

Light  weight  (to  6  watts/oz.),  compact  (to 
8  watts/cu.  in.),  low  ripple  (to  0.01  mv.  p-p), 
excellent  voltage  regulation  (to  0.1%),  precise 
frequency  control  (to  0.2%  with  Interelectronics 
extreme  environment  magnetostrictive  stand¬ 
ards  or  to  0.0001%  with  fork  or  piezoelectric 
standards.) 

Complies  with  MIL  specs,  for  shock  (100G 
11  mlsc.),  acceleration  (100G  15  min.),  vibra¬ 
tion  (100G  5  to  5,000  cps.),  temperature  (to 
150  degrees  C),  RF  noise  (1-26600). 

AC  single  and  polyphase  units  supply  sine 
waveform  output  (to  2%  harmonics),  will 
deliver  up  to  ten  times  rated  line  current  into 
a  short  circuit  or  actuate  MIL  type  magnetic 
circuit  breakers  or  fuses,  will  start  gyros  and 
motors  with  starting  current  surges  up  to  ten 
times  normal  operating  line  current. 

Now  in  use  in  major  missiles,  powering 
telemeter  transmitters,  radar  beacons,  elec¬ 
tronic  equipment.  Single  and  polyphase  units 
now  power  airborne  and  marine  missile  gyros, 
synchros,  servos,  magnetic  amplifiers. 

Interelectronics — first  and  most  experienced 
in  the  solid-state  power  supply  field  produces 
its  own  all-silicon  solid-state  gating  elements, 
all  high  flux  density  magnetic  components, 
high  temperature  ultra-reliable  film  capacitors 
and  components,  has  complete  facilities  and 
know  how — has  designed  and  delivered  more 
working  KVA  than  any  other  firm! 

For  complete  engineering  data,  write  Inter¬ 
electronics  today,  or  call  LUdlow  4-6200  in 
New  York. 


INTERELECTRONICS  CORP 

2432  6r.  Concourse.  N.  Y.  58,  N.  Y. 
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inenl  of  adtHjuate  lest  e(|ui|)rneiit  and 
nieasureinent  teclini(jues  which  will 
permit  the  determination  of  the  exact 
nature  and  majrnilude  of  emitted  sig¬ 
nals  at  very  hi^di  frecjuencies  and 
aho\e. 

Measures  liaxe  heen.  and  are  hein^^ 
taken  to  hrinjz  the  prohlem  of  mili- 
lar\  electronic  eompalihility  into 
clear(*r  focus.  The  re(|uirements  for, 
and  methods  of  use  of,  available  ra¬ 
dio  fre()ueneies  are  under  continuous 
scruliiiN  and  studs.  Automation  has 
heen  resorted  to  in  the  case  of  radio 
fre(|uencv  records;  frecjueiicy  usajje 
programs  have  heen  instigated,  test 
procedures  have  heen  evolved  for  the 
evaluation  of  electronic  ecjuipments 
under  operational  environmental  ron- 
ditions:  increased  research  and  de¬ 
velopment  efforts  have  heen  initialed 
with  a  view  to  improved  spectrum 
utilization,  and  specifications  have 
l)c*en  developed  which  base  as  an  ob¬ 
jective  the  reduction  of  inlerfererice 
capabilities.  Within  the  Xavs.  the 
Frecjuencv  Allocation  Advisory 
Hoard,  under  the  chairmanship  of  the 
Assistant  Chief  of  Naval  Operations 
((Communications),  has,  for  several 
sears,  heen  functioning  to  provide  in¬ 
formation  and  coordinated  guidance 
to  the  Office  of  the  Chief  of  Naval 

Navy  Organization  for  R&D 

{Continued  from  page  17) 

it  would  he  on  the  subject  of  compo¬ 
nents.  (Components  have  heen  over- 
lookc^l  completelv  in  the  glamour  of 
the  manv  large  systems.  Admittedly, 
it  has  heen  easier  in  the  past  to  ob¬ 
tain  monev  for  many  large  ssstems 
hut  the  results  have  shown  we  should 
have  paid  more  attention  to  our 
homework  on  the  com|)onents.  One 
caFinot  insent  o!i  schedule,  as  we  base 
found  to  our  dismay. 

Keliahility  starts  with  the  lowest 
componcMil  and  the  wav  of  |)rogress 
starts  there  also.  For,  if  one  has  all 
the  nc‘cessar\  comj)onents  he  can  then 
put  together  his  system  in  a  relalivelv 
reasonable  time  with  a  strofig  feeling 
that  it  will  turn  out  to  he  reliable. 

Fconoms  of  effort  dictates  that 
t*ach  new  system  sluFuld  constitute  a 
significant  advance  over  its  predeces¬ 
sor.  If  this  is  to  he  accomplished 
economically,  we  must  break  these 
systems  down  to  the  smallest  com|)o- 
nents  (ui  which  significant  exj)eri- 
ments  can  he  made  and  then  do  our 
gambling  on  these  components.  W  here 
the  payoff  is  large  and  the  cost  (d  the 
gamble  is  small,  it  is  wise  to  lake  the 
chance  esen  when  the  |)ossihility  of 
success  i*^  small.  })erhaps  even  less 
than  one  in  ten.  It  is  not  economical 


Operations  relatise  to  the  use  and 
Fuanagemenl  of  the  radio  fretjuency 
spectrum.  Additionalls .  guide  lines 
base  heen  laid  down  to  assist  develop¬ 
ment  interests  in  planning  for  new 
electronic  des  ices.  Procedures  have 
heeji  imj)lemenled  to  ensure  that  new 
electronic  e(|uipments  will,  to  the 
maximum  extent  practicable,  conform 
to  national  afid  international  alloca¬ 
tion  plans.  Numerous  studies  have 
heen  conducted  on  specific  j)rohlem 
areas,  and  remedial  measures  taken. 
Operational  procedures  have  l»een 
established  sshich  will  })ermit  in¬ 
creased  sharing  in  the  use  of  the  ra¬ 
dio  fre(|uency  spectrum. 

Further  actiofi  is  necessarv,  how¬ 
ever.  on  the  part  of  all  interests  if  the 
prohlem  of  saturation  of  the  usable 
frecfueficy  spectrum  is  to  he  solved. 
(Certain  of  the  immediate  needs  are 
as  follows: 

a.  Provide  for  increased  tuning 
flexibility  so  that  e(|uij)ments  mas  he 
continuously  tunable  over  wider 
ranges  of  operating  fre(|uencies. 

h.  Develop  technicjues  svhich  will 
prevent  excessive  frecjuency  drift. 

c.  Increase  efforts  to  reduce  the 
emitted  spectrum  of  transmitters  to 
more  closely  approximate  the  hand- 
width  re(|uired  for  the  transmission 
of  intelligence. 

d.  Im})rove  receiver  selectivity  so 

to  duplicate  the  development  of  large 
systems  hut  this  gambling  type  of  re¬ 
search  on  components  or  new  con¬ 
cepts  in  combination  with  new  com¬ 
ponents  can  give  us  results. 

If  reliability  is  not  brought  in  at 
the  R&I)  phase  of  any  ss  stern,  it  prob¬ 
ably  will  never  be  an  operational,  usa¬ 
ble  one.  I  nfortunately.  we  have  had 
too  many  examples  in  recent  years  of 
this  happeniirg. 

Testing  Cimditions 

After  deselopment  and  prior  to 
procurement  new  e(|uipment  is  sent  to 
the  Commander  Operational  lest  and 
Fvaluation  Force  for  testing  under 
service  conditions.  The  equipment  is 
installed  in  spaces  identical  to  these 
in  which  it  will  ultimately  operate.  It 
ssill  remain  in  this  environment,  be 
maintained  bv  service  personnel  and 
be  used  under  conditioirs  for  which 
it  is  designed.  The  length  of  the  tests 
depends  upon  the  tyjre  of  equiprrrent 
arrd  may  rurr  froirr  a  few  days  to 
nrore  than  a  year.  It  is  amazing  the 
number  of  ecjuiprrrents  that  fail  in  this 
actual  test.  This  covers  everythirrg 
fronr  fuzes  to  radars  and  evetr  conr- 
plete  airplane  systeirrs.  As  modern 
svstems  are  large  arrd  expensive,  it  is 
not  jrossible  to  rurr  a  coirrplete  sep¬ 
arate  operational  evaluatiorr  on  all  of 
them.  1'herefore.  sse  brirrg  our  opera- 


as  tn  reduce  image  responses. 

e.  Firgiireer  eleclroiric  svsltmis 
rather  lharr  irrdisidual  ecjuipnreirts. 

f.  (^mducl  tests  under  siirrulaled 
operational  ens  iromrrenlal  coirditions 
during  erjuipment  developmental 
I )  bases. 

g.  Deselop  belter  test  erjuipimml 
arrd  rrreasurerrrent  leclmi(|ues  abose 
sers  high  frecjuerrcies. 

h.  Flace  irrcreased  research  arrd 
developrrrerrl  effort  orr  rrreeling  opera- 
liorral  rerjuirerrrerrts  bv  rrreans  other 
tharr  the  use  of  electrorric  rarliatirrg 
devices. 

Actiorr  is  being  taken  by  the  rrrili- 
tars  ser  vices  to  rrreel  these  rreeds.  The 
irrilitary.  however,  canrrot  solve  the 
frequerrcy  spectrurrr  saturation  pr«)b- 
lenr  alone,  (^orrrplete  corrr|)alibility 
anrong  electronic  devices  cairirot  be 
brought  about  overnight.  However, 
only  by  arr  acute  awareness  orr  the 
part  of  all  interests  who  have  re¬ 
sponsibilities  vsith  regard  to  the  de- 
veloprrrerrt  arrd  operation  of  electrorric 
devices,  to  the  fact  that  the  spectrurrr 
just  carr't  take  it,  can  we  ensure  that 
preserrt  arrd  future  electronic  re(]uire- 
irrerrts.  both  civil  and  military,  can  be 
satisfied.  Actiorr  in  this  regard  is 
necessary  in  order  to  ensure  that  the 
supersonic,  atorrric  and  electrorric 
Navy  of  the  future  will  be  ours. 


tional  people  in  early  on  the  prcqect 
and  they  live  with  the  system  durirrg 
all  its  growing  phases  and  the  tech¬ 
nical  evaluation.  This  is  all  doire  irr 
onier  to  get  reliable  and  usable  hard- 
svare  and  it  is  a  tremendous  part  of 
our  R&D  effort.  The  Navy  has  found 
that  these  tests  under  service  condi¬ 
tions  have  discovered  flaws  of  various 
rralures  arrd  have  resulted  in  the  sas- 
ing  of  rrranv  dollars  to  the  Arrrericarr 
people. 

Orrce  a  product  has  successfully 
passed  the  evaluation  arrd  test  stage 
arrd  the  decision  has  beerr  rrrade  to 
procure  several  units,  standardization 
arrd  pre-producliorr  engineerirrg  takes 
place.  7'he  Bureaus  are  resjrorrsible 
for  this  |)hase  but  the  Office  of  Naval 
Material  also  has  an  interest,  particu¬ 
larly  if  critical  rrralerials  are  required, 
lire  Office  of  Naval  Material  reviews 
the  progress  of  a  jrroduct  at  this  stage 
to  insure  standardization,  reliability, 
rrrairrtairrability  and  producibilitv. 

The  organization  may  seenr  some¬ 
what  complicated.  Infornration.  how- 
eser.  flows  both  horizontally  arrd  ser- 
ticalls.  thus  wherr  new  ideas  are  coiv 
ceived  in  laboratories,  all  levels  are 
rapidiv  irrforrrred  and  frequentlv 
th  ose  of  prorrrise  quickly  result  irr  the 
promulgatiorr  of  iresv  operatirrnal  re- 
(priremetrts. 
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J[  UK  UNUSUAL  IS  OHDINAKV  for  the 
Navy  men  who  send  and  receive 
naval  messages  on  hoard  the  heavy 
cruiser  Des  Moines,  (lagship  of  the 
I  iiited  States  vSixth  Fleet — ‘‘the  watch- 
oii-deck”  in  the  Mediterranean,  the 
strong  right  arm  of  Allied  ('oinmaiul 
Europe.  Besides  operating  under  two 
sets  of  rules,  they  have  taken  in  their 
stride  such  duties  as  translating  Turk¬ 
ish  and  Greek  and  connecting  Presi¬ 
dent  Eisenhower  with  the  White 
House. 

Ineffective  coininunications  couhi 
make  a  nightmare  of  one  of  the  most 
satisfying  positions  of  command  in 
the  Armed  Forces — my  dual  responsi¬ 
bility  as  Commander  United  States 
Sixth  Fleet  and  Commander  \Ad() 
Striking  and  Support  F  orces  Soutliern 
Europe. 

Keeping  me  in  contact  with  my 
U.  S.  and  NATO  superiors  and  with 
the  forces  which  make  up  my  com¬ 
mands  re(|uires  Sixth  Fleet  conununi- 
cations  to  F)e  probably  the  most 


varied  and  complete  of  any  service 
organization. 

Built  on  the  same  framework  used 
throughout  the  Navy,  our  communi¬ 
cations  are  developed  further  for  ef¬ 
fective  combined  operations  among 
allied  nations  that  do  not  have  a 
common  language  and  to  enhance  the 
F  leet’s  al)ility  to  support  the  armies 
and  air  forces  of  our  friends  in 
Flu  rope  and  the  Near  East. 

More  than  1000  messages  are 
handled  each  day  on  board  my  flag¬ 
ship.  These  messages  represent  a 
major  jjart  of  the  “voice  of  command” 
in  the  Sixth  F  leet — one  of  the  world's 
two  most  powerful  fleets,  with  its  oO 
shij)s,  23,000  men  and  200  aircraft. 

Knowledge  of  Sixth  Fdeet  organ i- 
zatifm  and  of  the  missions  assijrned 
to  it  by  the  United  States  and  tht* 
North  Atlantic  Freatv  Organization 
is  necessary  to  under.-tand  our  com¬ 
munications  re(|ui  remen  ts. 

I  he  Sixth  Fleet  is  a  modern,  well- 
balanced  Fleet  including  an  attack 


carrier  striking  force,  an  amphibious 
landing  force,  submarine  and  anti¬ 
submarine  elements  and  a  varietv  of 
sustaining  auxiliary  ships  which  make 
it  possible  for  the  Fleet  to  operate* 
indefinitely  at  sea  without  shore  bases 
in  the  Mediterranean. 

An  instrument  of  national  |)olicy 
and  power,  the  Sixth  Fleet  works  for 
peace,  -stability  and  good  will.  Its 
aims  are  entirely  friendiv  but  it  is 
alwavs  battle  reach,  ca})able  of 
waging  any  kind  of  warfare — hot  or 
cold,  limited  or  general,  atomic  or 
conventional. 

d  he  50  ships  of  the  F  leet  are  or¬ 
ganized  into  three  main  functional 
task  forces. 

F  irst  of  these  major  task  forces  is 
the  Attack  Garrier  Striking  Force, 
consisting  nori?ially  of  two  large* 
carriers,  two  cruisers  and  about 
twent)  destro\ers.  This  force  is  the 
main  striking  arm  of  the  Fleet. 

I  rain(*d.  (*'fuip|)ed  and  readv  to  ful¬ 
fill  an\  offensixe,  dt*fensi\  e  or  sup-  * 
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Above,  radioman 
tunes  in  one  of 
flagship's  teletype 
machines  to  receive 
fleet  broadcasts 
while  man  below 
uses  powerful  bin¬ 
oculars  to  extend 
range  of  visual 
communications  — 
two  means  of  com¬ 
municating  among 
the  dispersed  ships 
of  the  6th  Fleet. 
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porting:  role  of  air-sea  power,  its 
hallmarks  are  power,  versatility  and 
inohility. 

From  the  carriers,  fly  missile- 
efjuipped  jet  fighters  and  high-speed 
jet  horn  hers  with  an  all-weather 
striking  radius  in  excess  of  ]0(K) 
miles.  The  cruisers  and  destroyers 
have  a  defensive  role  of  protection 
for  the  carriers  as  well  as  an  offensive 
one  against  potential  enemy  sub¬ 
surface,  surface  and  air  threats. 

Second  is  the  Amphihious  Force, 
w  hich  consists  of  a  squadron  of  seven 
or  eight  comhat-loaded  amj)hihious 
ships  with  a  reinforced  hattalion  of 
about  2000  comhat-ready  embarked 
Marines.  1  he  force  normally  includes 
an  amphihious  command  ship,  attack 
transports  and  cargo  ships,  mine- 
sw(*(*pers  and  a  variet)  of  anqihihioiis 
assault  types. 

W  ith  the  Marines,  w  hen  they  hit 
the  beach,  is  communications  equip¬ 
ment  to  link  them  with  their  sup¬ 
porting  aircraft  and  gunnerv  ships 
and  with  each  other.  During  the 
Lebanon  incident  in  19o8,  the  Sixth 
Fleet  Mar  ines  were  rapidly  increased 
to  many  tim(*s  the  Fiumher  usuallv 
present  in  the  Mediterranean. 

Third,  is  the  Service  Force.  This 
force,  forming  the  floating  base  that 
enables  the  Fleet  to  stav  at  sea  for 
extended  periods  of  time,  is  a  collec¬ 
tion  of  auxiliary  ships  including 
oilers,  repair  ships  and  a  varietv  of 
supply  and  provision  ships.  In  effect, 
a  mobile  grocery  store,  repair  shop, 
hard  ware  store  and  fdling  station, 
this  force  can  keep  the  Fleet  con¬ 
tinuously  at  sea  through  underway 
replenishment;  that  is,  through  the 
transfer  at  sea  of  stores,  provisions, 
fuel,  ammunition  and  other  necessi¬ 
ties. 

In  addition  to  these  three  major 
forces,  the  Fleet  is  supported  by  land- 
based  aircraft  for  scouting  and  anti¬ 
submarine  operations,  and  by  sub¬ 
marines,  used  principally  to  provide 
fleet  training. 

Periodically,  and  in  time  of  crisis, 
the  Fleet  is  augmented  by  a  special 
foi  ce  known  as  a  Hunter-Killer  Force. 
This  force,  consisting  of  a  carrier 
with  a  specialized  air  group  and  ac¬ 
companied  by  destroyers,  is  equipped 
specially  to  seek  out  and  destroy 
enemy  submarines. 

The  composition  of  the  Fleet 
changes  completely  every  four  to  six 
months,  with  ships  from  the  United 
States  rej)lacing  those  in  the  Medi¬ 
terranean.  ITe  only  exception  to  the 
rotation  policy  is  the  heavy  cruiser 
that  has  been  the  Sixth  Fleet  flagship 
for  about  two  years  and  a  few  aux¬ 
iliary  ships  in  the  Service  Force. 
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I  he  two  main  missions  of  the  Sixth 
Fleet  are: 

1.  Achieve  and  maintain  at  all 
times  a  high  degree  of  readiness  and 
combat  effectiveness. 

2.  When  in  port,  spread  and  foster 
good  will  between  the  Mediterranean 
nations  and  our  own. 

To  carry  out  my  XAl'O  responsi¬ 
bilities,  1  have  a  second  staff  based 
at  Naples  and  administered  bv  my 
N  ATO  deputy.  1 1  am  always  afloat.) 
Hoth  the  sea-based  I  .  S.  Sixth  Fleet 
staff  and  the  shore-based  N  ATO  staff 
are  about  tbe  saiFie  size,  approxi¬ 
mately  80  officers. 

About  half  of  the  time  of  the  Sixth 
Fleet  is  spent  in  training  exercises  at 
sea,  botli  I  .  S.  and  NAd'O,  as  well  as 
bilaterial  or  trilateral  exercises  with 
friends  and  allies. 

d'he  other  half  of  the  time  is  spent 
in  visits  to  approximately  100  ports 
lining  the  million-s(|uare-mile  inland 
ocean  that  the  ancients  called  “the 
center  of  the  earth.” 

Ships  and  aircraft  scjuadrons  re¬ 
porting  to  the  Fleet  are  exj)ected  to 
liave  developed  })reviously  those  basic 
skills  charac’lerized  by  all  of  our  I  .  S. 
naval  forces.  W  bile  sfime  exercise 
time  is  allocated  for  maintaining 
these  basic  skills,  my  primary  em¬ 
phasis  is  on  developing  advanced 
task  force  and  fleet  coordination 
tested  periodically  in  conduned  opera¬ 
tions  with  our  NATO  allies.  Such 
emphasis  naturally  recjuires  a  high 
level  of  commuTiications  efficiency. 

Various  Skills  Exercised 

Skills  we  continually  exercise  in¬ 
clude  those  involved  in  offensive  air 
operations,  anti-air,  anti-submarine 
warfare,  underway  replenishment, 
mine  warfare  and  amphibious  land¬ 
ings.  Because  we  operate  dispersed 
during  these  exercises,  I  seldom  see 
in  its  entiretv  at  one  time  what  is,  to 
me,  one  of  the  finest  sights  in  the 
world — a  powerful  task  force,  spread 
out  in  formation  over  the  blue  Medi¬ 
terranean,  expertly  executing  the 
operation  maneuvers  in  accordance 
with  messages  from  my  flagship  and 
from  my  subordinate  tactical  com¬ 
manders. 

Its  abilities  to  communicate  effec¬ 
tively  while  dispersed  and  to  operate 
without  shore  bases  are  two  of  the 
real  strengths  of  the  Sixth  Fleet,  a 
long-legged,  free-ranging  force  that 
can  shift  its  mobile  air  bases  from  one 
end  of  the  Mediterranean  to  the  other 
without  asking  permission  from  any¬ 
one. 

Obviously,  heavy  communications 
traffic  is  common  in  operating  and 
administering  the  Sixth  Fleet.  Some 
of  tbe  traffic  burden  is  lessened 


through  the  major  communications 
support  given  by  Port  Lyautey, 
Morocco,  one  of  the  Navy’s  six  pri¬ 
mary  communications  centers  stra¬ 
tegically  located  throughout  the 
world. 

Because  of  its  NA  I'O  as  well  as  its 
I'.  S.  responsibilities,  however,  mv 
communications  personnel  must  use 
their  two  sets  of  operating  rules  with 
an  unusually  large  variety  of  equip¬ 
ment.  This  ref|uires  that  communi¬ 
cations  personnel  reporting  to  the 
Fleet  must  be  highly  trained  before 
reporting  and  then  they  must  be 
prej)ared  to  spend  additional  time 
training  on  station. 

The  Sixth  Fleet  uses  national-joint. 
NATO-combined  and  bilateral  pro¬ 
cedures,  with  radio  teletype,  continu¬ 
ous  wave  (CW)  and  voice.  We  use 
numerous  forms  of  visual  communi¬ 
cations.  too,  to  lighten  the  load  on 
rapid  transmission  equipment. 

Fnglish  usually  is  used  on  voice 
circuits.  It  is  surprising,  incidentally, 
how  well  all  the  N  ATO  navies  and  air 
forces  use  Fnglish  in  our  international 
communications. 

Iff  our  classified  aFid  plain  lan¬ 
guage  radio  teletypewriter  (RATT) 
aFid  teletype,  ^\e  normally  receive 
English  but  the  flagship  averages  two 
or  three  messages  in  a  foreign  lan¬ 
guage  each  day.  Since  we  do  not 
have  a  translator  assigned,  foreign 
language  messages  increase  our  haFi- 
dling  time.  Fortunately,  we  have  such 
a  wealth  of  linguistic  talent  aboard 
that  we  haven’t  been  stumped  yet. 

Because  we  usually  operate  dis- 
peF'sed.  as  protection  against  atoFiiic 
attack.  UHF  VHF  is  lost  to  us.  ex¬ 
cept  through  the  use  of  airborne 
relay,  which  permits  over-the-horizon 
operations.  Therefore,  we  now  use 
low  -pow  er,  high-frequency  single  side¬ 
band  equipment  for  the  greater  part 
of  our  voice  communications. 

Manv  other  changes  are  taking 
place  in  Sixth  Fleet  communications 
so  we  can  keep  abreast  of  present 
day  speed  of  operations.  For  all 
necessary  classified  traffic,  we  use 
RATT  and  soFiie  multiplex  equipped 
circuits  in  our  major  combatant  ships. 
Vi  e  have  installed  improved  crypto 
equipment  to  work  into  these  circuits 
and  w’e  have  been  training  operators 
to  use  this  equipment  faster. 

One  of  our  more  recent  additions 
is  the  photo-facsiFFiile  equipment  for 
obtaining  area  weather  maps — neces¬ 
sities  for  predicting  and  preparing 
for  the  everchanging  “moods  of  the 
Med.” 

Before  w^e  adopt  new  methods,  they 
aFe  evaluated  closely  to  make  sure 
that  few.  if  any,  changes  will  be  re- 
[Continued  on  page  63) 
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DATATROL  CORP.  is  a  newly  organized  firm  of  computer  programmers  and  data  process¬ 
ing  consultants.  Located  in  Silver  Spring,  Md. ,  the  company  will  offer  services  such 
as  planning,  defining,  analyzing  and  evaluating  processing  systems  ;  selecting  equip¬ 
ment  ;  training  personnel  and  developing  techniques. 

—GENERAL— 

87TH  CONVENTION  OF  THE  SOCIETY  OF  MOTION  PICTURE  AND  TELEVISION  ENGINEERS  will  survey 
the  new  principles  presently  being  introduced  in  the  motion  picture  and  television 
industries.  Scheduled  for  May  1-7  at  the  Ambassador  Hotel  in  Los  Angeles,  the  conven 
tion  will  include  the  presentation  of  a  progress  report  on  video  tape  standardization 
and  a  special  session  on  training  personnel  for  television  and  motion  pictures. 

NEW  FLUID  AMPLIFIER  able  to  perform  many  of  the  control  operations  needed  for  mil¬ 
lions  of  fluid-actuated  systems  was  described  by  Army  officials  recently.  A  greatly 
simplified  control  device,  the  amplifier  uses  gas  or  liquids  instead  of  electric 
currents  to  operate  machines.  The  device  was  unveiled  at  the  Army's  Diamond  Ordnance 
Fuze  Laboratories,  Washington,  D.  C. ,  where  its  three  civilian  inventors  are  employed 

.  SMALLER  COMPUTER  CONTROL  SYSTEMS  designed  to  achieve  one  special  purpose  will  be 
used  on  a  large  scale  by  companies  in  the  next  three  years.  This  prediction  was 
made  by  Chalmer  E.  Jones,  vice  president.  Control  Systems  Div. ,  Daystrom  Inc.,  who 
addressed  the  Instrument-Automation  Conference  in  Houston,  Texas,  February  1.  In 
many  instances,  large  universal  computers  will  give  way  to  these  one-purpose  com¬ 
puters  which  cost  $30,000  to  $40,000,  or  one-tenth  the  amount  of  the  large  universal 
computers,  according  to  Mr.  Jones. 

MARKETING  PROBLEMS  faced  by  medium-sized  companies  who  sell  to  the  Government  have 
been  increased  by  Congress’  action  in  directing  Government  agencies  to  procure  an 
increasing  percentage  of  specialized  equipment  through  the  advertised  invitation  for 
bid.  This  opinion  was  expressed  by  Norman  I.  Schafler,  president.  Consolidated 
Diesel  Electric  Corp. ,  at  the  recent  National  Space/Missile  Conference  in  Washing¬ 
ton,  D.  C.  He  stated,  "Medium-sized  specialized  companies  who  have  made  permanent 
contributions  to  the  military  supply  system  are  caught  in  a  squeeze.  The  costs  of 
maintaining  research  and  development  staffs  and  of  providing  spare  parts  logistics 
and  field  service  organizations  place  them  under  a  very  definite  handicap  when  they 
have  to  compete  on  a  purely  price  basis  with  manufacturers  who  are  simply  looking 
for  business  to  cover  current  overhead  and  who  have  no  intention  of  becoming  a 
permanent  supplier  or  of  contributing  technical  advances  to  the  state  of  the  art." 

SURVEY  ON  ENGINEERING  WRITING  to  find  what  management  is  doing  to  help  technical 
people  communicate  better  is  being  conducted  by  the  Technical  Writing  Improvement 
Society.  Underlying  the  survey  is  the  desire  to  find  why  industry  is  not  doing  more 
to  help  their  key  professionals,  particularly  engineers,  write  better.  Question¬ 
naires  are  being  sent  to  more  than  1,000  of  the  country’s  top  firms  in  all  indus¬ 
tries.  Results  of  the  survey  will  be  published  by  TWIS  this  June. 

CALENDAR  OF  EVENTS 

APRIL  11-13:  Spring  Assembly  Meeting  of  the  Radio  Technical  Commission  for  Marine 
Services,  Willard  Hotel,  Washington,  D.  C. 

APRIL  11-14:  Eighth  Weather  Radar  Conference,  sponsored  by  the  Northern  California 
Branch  of  the  American  Meteorological  Society  in  cooperation  with  Stanford  Research 
Institute,  Sherat on-Palace  Hotel,  San  Francisco. 

APRIL  19-21:  Symposium  on  Active  Networks  and  Feedback  Systems,  cosponsored  by  the 
Institute  of  Radio  Engineers  and  U.  S.  Defense  Research  Agencies  in  cooperation  with 
Polytechnic  Institute  of  Brooklyn,  Engineering  Societies  Building,  New  York  City. 

APRIL  21-22:  Seventh  Annual  Convention  of  the  Society  of  Technical  Writers  and  Edi¬ 
tors  meeting  jointly  with  the  Technical  Publishing  Society,  Drake  Hotel,  Chicago. 

May  9-12:  Summer  Instrument-Automation  Conference  &  Exhibit  of  the  Instrument  Society 
of  America,  Civic  Auditorium,  San  Francisco. 

MAY  18-19-21:  Fourth  Annual  Industrial  Mutual  Aid  &  Disaster  Control  Conference, 
sponsored  by  the  National  Institute  for  Disaster  Mobilization,  Inc. ,  Netherland- 
Hilton  Hotel,  Cincinnati,  Ohio. 

MAY  24-26:  Fourteenth  Annual  Convention  of  the  Armed  Forces  Communications  and  Elec¬ 
tronics  Association,  panel  presentations  and  exhibits,  Sherat on-Park  Hotel  Wash¬ 
ington,  D.  C.  DON’T  MISS  IT. 
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J.  II K  Makink  (loKi’S  is  dedicated. 

I)v  tradition  and  h\  law.  to  the  art  of 
amphihious  warfare.  There  is  hut  one 
principal  mission  for  Marine  Corps 
cominunicatio?is-electronics  —  to  su])* 
port  amphibious  operations  hy  pro¬ 
viding  a  specifically  tailored  com¬ 
mand  aiid  cofitrol  system. 

(^>nstituted  specifically  for  the 
|)rosecution  of  military  operations  at 
the  juncture  of  the  land  and  the  sea, 
cond)at  units  of  the  Marine  Corps  are 
balanced,  integ*-ated  air  and  ground 
ele?nents  capable  of  quickly  generat¬ 
ing  military  power,  measured  as 
needed.  The  Marine  Corps  is  the 
nation’s  amphil)ious  “force-in-readi¬ 
ness,”  ready  to  go  any  place  at  any 
time.  This  overriding  military  duly 
as  a  force-in-readiness  also  |)ervades 
every  facet  of  Marine  Corps  commu- 
nications-eleclronics. 

Air-ground  f  leet  Marine  Forces  are 
light,  streamlined  and  ada|)ted  to 
living  in  ships  and  fighting  from 
them.  Organizational  flexibility  per¬ 
mits  the  formatiorj  of  large  landing 
forces  or  small  forces.  Kach  landing 
force  r(*(|uires  its  own  communica- 
tions-electronics  s\stem.  t  hrough  or¬ 
ganizational  structuring,  each  landing 
forc  e  co?]miander  is  pro\  ided,  and 
controls,  his  own  communications- 
eh‘ctronics  sxstefn. 

Minlerit  Amphihious  Dorlriiie 

A  landing  force,  whether  large  or 
small,  is  a  compact  entity  in  which  all 
personnel  work,  train  and  live  as  a 
unit.  The  Fleet  Marine  Forces  ex¬ 
ploit  the  Ilexibility.  mobility  and  op- 
eratioTial  economy  of  the  Fleet.  These 
Marine  combat  units  are  prepared  to 
project  na\al  jiower  to  an  area  of 
actual  or  potential  crisis  at  precisely 
the  right  time  and  in  the  degree  of 
strength  nc'eded  to  counter  or  dis¬ 
courage  enemy  ventures.  In  many 
cast's,  the  earl\  or  potential  commit¬ 
ment  of  Marine  units  has  prevented 
hostile  actions  from  developing  into 
maior  conflicts. 

riie  modern  doctrine  of  an  am¬ 
phibious  operation  features  the  heli- 
c'opter  transportability  of  assault  ele¬ 
ments,  separation  of  units  and  dis- 
])ersic)n  of  personnel,  exploitation  of 
carrier  or  land  based  aircraft  and 
naval  ships  for  fire  support  of  ground 
troops,  aful  a  cornmunications-elec- 
Ircmic's  command  and  control  system. 

1  he  doctrine  has  equal  validity  in 
nuclear  and  non-nuclear  warfare. 

The  amphibious  assault  is  the  most 
complex  form  of  combat,  ft  requires 
an  organization  composed  of  small, 
balanced  units  which  can  deliver  a 
tremendous  amount  of  precise  shock 
power,  d  hese  units  must  operate  over 
a  large  area.  esj)ecially  in  nuclear 


warfare.  In  a  non-nuclear  situation, 
there  may  be  less  dis])ersion  in  kee])- 
ing  with  the  more  modest  dimensions 
of  conventional  firepower.  Hut  even 
here,  the  mobility  and  flexibility  of 
the  helicopter,  coupled  with  the  versa- 
tilit)  and  reliability  of  air  and  naval 
fire  support,  enable  the  landing  forc'e 
to  seize  and  control  areas  of  unprece¬ 
dented  size,  r  igure  1  shows  an  artist’s 
conc’eption  of  Marine  (^»r|)S  assault 


helicopter,  HH2S,  in  action. 

To  survive  on  the  beach,  each  com¬ 
mander  must  have  immediately  avail¬ 
able  a  communications-electronics 
capability  to  control  and  coordinate 
not  only  his  own  units,  but  if  need 
be,  the  support  availal  le  from  other 
units  afloat,  ashore,  and  in  the  air. 
riirough  his  communications-eleclron- 
ics  system,  the  commander  must  re¬ 


ceive  arid  disseminate  adeipjate  and 


rtf' lire  /. 


communications-electronics 


by  BRIGADIER  GENERAL  HARVEY  C.  TSCHIRGI,  USMC 
Assistant  Chief  of  Staff,  G-4, 

Headquarters,  Marine  Corps 
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liiiielv  information;  maintain  effec¬ 
tive  surveillance;  process  information 
in  makin”:  his  decisions;  transmit 
orders  to  rapidly  maneuver  small, 
mohile.  semi-independent  fi^htin^ 
units  to  close  combat  with  an  enem\  : 
appK  his  firepower  rajiidU  and  with 
precision  under  all  conditions  of 
weather,  visihilitv.  terrain  and  enem\ 
action;  and  control  ample  and  time!) 
logistical  sup|)ort. 

Such  a  concept  of  operation  j)hices 
tremendous  pressure  on  all  elements 
of  military  technologv  to  de\elop 
necessary  e(|uipment.  Ihe  pressure 
is  particular!)  keen  in  the  commimi- 
cations-electronics  field.  Inadeipiate 
communications-electronics  can  \er\ 
well  he  disastrous  to  military  opma- 
tions.  To  assure  such  a  capahilitx. 
communications  -  electronics  matters 
are  integrated  with  the  entire  weap¬ 
ons  system  research  and  devehipment 
process  of  the  Marine  Corps.  The 
Marine  (]orps  frequently  relies  on 
the  other  Military  Services  to  develop 
e(|uipment  which  can  he  adapted  to 
amphibious  operations. 

Ihe  Commandant  of  the  Marine 
Corps  is  charged  with  responsihilit) 
for  developinir.  in  coordination  with 
the  other  three  Military  Services,  tac¬ 
tics.  techniques,  and  equipment  for 
land  forces  in  amphibious  operations. 

I  he  C  ommandant  has  directed  that 
man)  aspects  of  this  program  he  de- 
velo]jed  by  the  Marine  Corps  Schools 
at  Quantico.  Virginia.  Marine  ("orps 
.Schools  coml)ine  much  of  the  devel¬ 
opmental  and  educational  effort  of 
the  Marine  Corps. 

I  nder  the  supervision  of  the  (.'om¬ 
mandant,  communications-electronics 
requirements  are  determined  in  the 
Marine  Corps  Landing  Torce  Devel¬ 
opment  Center  at  Quantico.  The  Cen¬ 
ter  serves  as  the  prijuipal  field  agen¬ 
cy  for  the  development  of  landing 
force  organization,  concepts,  rloc- 
trine.  tactics,  technicjues.  etjuiprnent. 
and  for  service  testing  of  equi[)ment. 
Here.  integrated  communications- 
electronics  requirements  are  tailored 
as  a  part  of  total  weapons  s\  stems. 

If  equipment  presently  on  hand 
will  not  suffice  for  future  weapons 
systems,  new'  equi|)ment  programs  are 
planned.  New  programs  are  based  on 
projected  state-of-the-art  studies  hv 
research  and  scientific  activities  of 
the  Department  of  Defense  and  j^ri- 
vate  industry.  Each  new  ecpiipnient 
program,  although  related  to  a  total 
weapons  system,  must  }>e  evaluated 
and  integrated  into  a  master  commu¬ 
nications-electronics  plan.  Vk  henever 
possible,  equipment  to  he  used  solelv 
hv  the  Marine  Corps  is  avoided. 
E(fuipment  and  developmental  pro¬ 
grams  of  the  other  Militarv  Services 


and  j)ri\ate  industi)  are  sur\e)ed  for 
possible  ada|)tion  or  application  to 
Marine  (]orps  recjuirements.  Onl)  as 
a  last  resort  is  a  new  e(fuipnient  pro¬ 
gram  submitted  to  the  ('oi?miandant 
for  a[)proval. 

\\  hen  apj)roved,  the  (.Ommandant 
informs  the  Army,  Naw,  and  Air 
Force  of  the  Marine  (^orps  j)rogram. 
I'he  other  Military  .Services  also  kt^ep 
the  Marine  ('orps  informed  of  their 
new  e(|ui|)ment  needs.  (^)uite  often 
new  e(juipment  is  develoj)ed  as  a  joint 
effort.  .Should  the  Marine  ('or|)s  he 
designated  as  the  initiating  Military 
Ser\  ice  for  ground  communications- 
efi'ctronics  e(juipment.  the  (^fuarter- 
master  (ieneral  of  the  Marine  (^orps 
can  develop  the  eipjipment  or  the 
characteristics  of  the  ecjuipment  can 
he  turned  over  to  the  llureau  of 
.Shi])s,  Department  of  the  Naw.  for 
development.  In  the  case  of  airborne 
communications  -  electronics  ecjuip- 
ment.  recjuirements  are  submitted  to 
the  Chief  of  Naval  Operations  for  in¬ 
corporation  into  the  program  of  the 
Bureau  of  Weapons.  Department  of 
the  Navy. 

As  the  weapons  sxstem  moves  to¬ 
ward  implementation.  se\eral  concur¬ 
rent  actions  evolve.  .Models  of  ecpiip- 
nient  are  produced  and  then  ser\  ice- 
tested  hv  the  Marine  ('orj)s  Landing 
Force  Development  (Center  or  one  of 
the  other  Military  Services  before  it 
is  approved  for  use  in  the  Fleet  Ma¬ 
rine  Forces.  After  approval  of  the 
system  by  the  ("ommandant.  doctrinal 
publications  are  prepared  for  use 
when  the  new  tactics.  techni(|ues.  and 
efjuipment  are  introduced.  The  (diief 
of  Naval  Operations  is  re(|uested  to 
modifv  amphibious  ships  and  aircraft 
to  support  the  new  concept.  At  an 
a|)propriate  time  the  Marine  Corps 
Educational  Center,  also  at  (Quantico. 
Virginia,  includes  the  new  concept  in 
its  curriculum.  Thus  development  is 
wedded  to  education  and  training. 

riie  Education  Onter  has  the  mis¬ 
sion  of  training  officers  in  the  tactics 
and  techni(jues  of  warfare  with  em¬ 
phasis  on  amphibious  operations.  In¬ 
cluded  in  its  organization  is  a  Com¬ 
munication  Officers  School.  How¬ 
ever,  all  schools  include  communica¬ 
tions  and  electronics  as  a  very  impor¬ 
tant  part  of  command  and  staff  train¬ 
ing  since  success  in  battle  is  so  de¬ 
pendent  upon  the  commander's  use  of 
his  communications-electronics  sys¬ 
tem. 

E(jiiipment  Requirements 

Amphibious  doctrine  demands  that 
Marine  commanders  have  communi¬ 
cations-electronics  efjuipment  which 
is  reliable,  light,  highly  mobile  or 
portable,  powerful,  multichannel. 


rugged,  waterproof.  sinq)le  to  operate 
and  maintain,  and  logistically  easy  to 
support. 

Ihe  fluid  nature  of  amphihiou-^  op¬ 
erations  recjuires  an  alert  and  flexible 
s)stem  of  communications  with  firm 
centralized  control,  which  neverthe¬ 
less  ])ermits  precise  decentralized  exe¬ 
cution.  Mobility,  speed  of  ext*cuti<m 
and  dispersed  positioning  have  over¬ 
taken  the  feasibility  of  yvire  commu¬ 
nications  ill  all  hut  rear  areas  and 
within  command  |)osts.  Radio  and 
radio  relay  are  now  the  primary 
means  of  communications.  Ibis  re¬ 
liance  upon  radio  is  aggrayaled  by 
ificreased  distance  w  hich  W  orld  W  ar 
11  and  Korean  W  ar  ecpiipment  can¬ 
not  achieve.  Lack  of  prop<M  fre- 
cpiencies  has  forced  the  introduetiof) 
of  multichannel  cnmmuniealion 
ecpjipnumt. 

A  great  jdiemnnenon  of  anqdiihi- 
ous  warfare  has  been  th(‘  iiureas(*d 
need  for  electronics  control,  guid¬ 
ance.  (fi'teelion  and  wairiing  de\  ices 
wilhiFi  assault  elermmts.  In  order  hn 
the*  commander  to  make  a  sound  <le- 
cisiun.  he  must  eliminate  the  ’’un¬ 
knowns  and  obtain  as  much  informa¬ 
tion  as  possible  about  the  enemy.  1  In* 
advent  of  dispersied  military  units, 
armed  with  mass  destruction  weajxms 
and  capable  of  rapid  movement,  has 
given  strong  emphasis  to  tin*  use  of 
camouflage,  concealment,  and  decep¬ 
tion.  d  he  enemy  seeks  to  hide  his 
exact  location,  size,  disposition,  and 
intentions.  The  battlefield,  rej)lt‘te 
though  it  he  with  powerful  weapons, 
could,  in  fact,  look  empty. 

Past  battles  did  not  present  this 
problem  since  opposing  forces  were 
in  almost  daily  contact.  Dispersed 
yvarfare,  by  its  very  nature,  creates 
many  unknowns.  With  large  void 
areas  l>etween  units  the  relationship 
between  friendly  and  enemy  posit iofis 
is  not  so  readily  discernible,  and  tlie 
enem)  is  capable  of  approaching 
from  any  direction  on  the  ground  or 
in  the  air.  Electronics  information 
collection  and  detection  devices  are 
re(juired  which  afford  all-round  coy- 
erage  against  an  enemy  who  cannot 
he  seen  by  the  human  eye.  especiall) 
during  periods  of  fog.  haze,  and 
darkness. 

The  advent  of  missiles  for  fire  sup¬ 
port  and  for  aiiti-aircraft  protection 
has  introduced  a  complete  wea|)ons 
system  recjuirement  for  guidance  and 
detection  radars,  as  well  as  high  spt*ed 
fire  control  conq)uters. 

Air  units  of  the  Fleet  Marine 
Forces  recjuire  a  family  of  electronics 
devices  for  early  warning,  aircraft 
intercept  control,  all  weather  close  ait;,, 
support  control,  and  aircraft  landing 
control. 
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W  illi  the  inereasinii  eonijilexitv 
and  tenijio  of  warfare,  the  Military 
.Services  are  investigating  e(|uij)nient 
iisin^  data  techni(|ues  as  electronics 
aids  in  collecting  information,  im- 
jiroving  s]ieed.  accurac),  and  (juan- 
til\  of  the  information  needed  hy  a 
commander  before  he  can  make  a 
tinielv  decision.  Alread\  extensively 
used  in  business  administration,  the 
.Marine  Corps  is  evaluating  the  appli- 
cati(Mi  of  data  technitjues  to  tactical 
ne(*ds. 

(ireat  strides  can  he  made  in  engi¬ 
neering  communications  -  electronics 
e(|uipnienl  to  military  necessities.  For 
instance,  personnel  and  training  time 
must  he  saved  hy  equipment  which  is 
eas\  to  operate,  and  simple  to  support 
and  rejiair.  Financial  economy  and 
the  fact  that  extensive  repair  under 
combat  conditions  is  so  difficult  are 
also  extremely  important  considera- 
timis. 

I  he  Marine  ('orps  therefore  has  a 
requirement  for  a  single  faniilv  of 
communications  e(|uipment  in  which 
all  models  operate  on  the  simplest  of 
controls.  Latest  engineering  state-of- 
the-art  techni(|ues  must  he  incorjior- 
ated  to  jirovide  greater  efjuijiment 
cajiahilitN  and  efficiency — e.g.,  tran¬ 
sistors  for  lighter  packages.  Solid 
state  devices  and  high  (juality  com- 
(lonenls  are  needed  to  increase  relia- 
hilit\  and  reduce  maintenance.  Mod¬ 
ular  lechnicjues  must  he  used  to  make 
rejiairs  easier  and  reduce  the  number 
of  highl\  skilled  technicians  required 
for  combat  maintenance,  d  he  need  to 
reduce  expenditures  and  sini|)lify 
logistics  reipiires  interchangeahle 
jiarts  and  conijKments  throughout  the 
entire  faniilv  of  e((ui|)nient.  Design 
must  also  jiermit  use  of  the  same 
basic  t(‘st  and  rejiair  e(|uipnient 
throughout. 

Equipment  Program 

.\aval  facilities  for  strategic  or 
long-haul  communications  are  the  re- 


sjionsihilitv  of  the  (diief  of  .Naval 
Operations.  I  he  .Marine  (iorjis  is 
thus  free  to  concentrate  on  tactical 
communications  -  electronics  e(|uip- 
nienl  to  he  used  in  the  battle  area. 

At  |)  resent,  an  integrated  eijuip- 
nient  (irogram  is  well  underway  to 
meet  operational  needs.  !n  the  com¬ 
munication  field,  most  of  the  new 
e(|uipment  is  l.eing  designed  to  single 
sideband  techniijues  thereby  capital¬ 
izing  on  low  power,  hut  increased 
range  capabilities,  d  actical  communi¬ 
cation  requirements  are  l.eing  met  hy 
development  of  several  sets.  Although 
each  item  of  e(iuipment  is  designed  to 
meet  specific  operational  needs,  col¬ 
lectively  they  have  all  been  combined 
into  a  conijdete  family  of  e(]ui|)ment. 
I  he  tactical  family  of  radio  ecjui])- 
nient  is  as  follows: 

1.  A  small  light  weight  single  side- 
hand  transceiver  within  the  smallest 
tactical  units  for  close  combat.  In¬ 
tended  for  use  hy  platoon  and  com¬ 
pany  commanders,  this  transceiver 
will  he  used  to  controj  fire  support 
and  small  dispersed  maneuvering 
elements  in  the  com|)an\  zone  of  ac¬ 
tion. 

2.  Completely  conq)atihle  with  the 
smaller  set,  a  manpacked  transceiver 
for  reliable  communications  over  the 
entire  battalion  tactical  area  of  re- 
sponsihilitv .  I  bis  transceiver  will 
have  two  other  features,  each  of 
which  will  increase  its  transmisj-ion 
range.  It  can  he  ojjerated  on  the 
jjround  with  a  more  elaborate  anlen- 
na  svstem  or  mounted  in  a  vehicle 
with  a  higher  |)owered  amplifier. 
Such  a  transceiver  will  assure  the  bat¬ 
talion  commander  control  of  his 
ground  combat  elements.  Another 
set.  similarlv  configured,  will  he  used 
hv  Marine  (jilots  on  the  ground  for 
|)ositive  frontline  control  of  close  su()- 
port  aircraft.  Since  support  1)\  Ma¬ 
rine  aircraft  is  brought  in  extremely 
close,  each  mission  requires  detailed 


mlegration  witli  ttie  tire  and  move¬ 
ment  of  ground  and  naval  units,  and 
jiositive  control  hy  a  j)ilot  on  the 
frontlines.  1  his  set  will  do  that  job. 
Figure  2  shows  Single  Sideband  Ra¬ 
dio  Set  A\y  .MRC-8.‘L 

.'L  A  mobile  high-powered  radio 
set  which  will  be  used  for  longer  haul 
tactical  and  administrative  links  at 
battalion  squadron,  regiment  grouj), 
and  division  wing  levels.  Ibis  set 
will  he  backed  u])  with  a  conijiatible 
team-packed  radio  that  can  be  dis¬ 
placed  to  remote  locations  to  take  ad¬ 
vantage  of  more  favorable  siting  un- 
accessible  to  the  mobile  e(|uipment. 
1  he  basic  mobile  radio  will  also  be 
mounted  in  a  helicopter  transportable 
shelter  and  combined  with  ancillarv 
ecjuipment  for  use  on  circuits  reipiir- 
ing  large  volumes  of  traffic.  This  lat¬ 
ter  equipment  will  be  capable  of  the 
many  modes  of  operation  recfuired  at 
the  higher  echelons.  It  will  also  be 
used  to  tie  the  senior  Fleet  Marine 
Force  Headcjuarters  to  any  worldwide 
communication  system. 

The  communication  re()uiremenl  to 
rej)lace  wire  between  widely  dispersed 
headquarters  of  the  helicopter-borne 
assault  force  has  been  met  by  a  re- 
centlv  introduced  team-|)acked  radio 
relay  set.  Basically  designed  for 
multichannel  voice  traffic,  the  set  is 
also  capable  of  simultaneous  lele- 
lvj)evvriter  operations.  This  basic  ra¬ 
dio  relav  set  also  is  configured  in 
several  mobile  mounts  which  are  heli¬ 
copter  transportable.  Figure  shows 
.Multichannel  Radio  Relav  Set  AN/ 
TRC-27. 

In  the  electronics  field,  two  ty|)ical 
e({uipment  items  are  of  particular  in¬ 
terest.  Alreadv  authorized  in  the 
f  leet  Marine  Forces  is  an  electronics 
device  for  tracking  mortar  and  ar- 
tillerv  projectiles  in  flight  and,  in  so 
doing,  locating  the  position  of  the 
enemy  source.  I  he  second  item,  soon 
[Continued  on  pof^e  55) 
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BROADCAST 

TMC  is  proud  of  the  part  it  has  played  in  the  modernization  of  the  U.S.  Nav] 
Communication  program. 

Illustrated  are  the  AN/FRA  501  Remote  Control  equipment  being  used  with  thi 
AN/FRR  49  (V)  Receiver. 

On  the  right  is  a  typical  installation  of  the  AN/FRT  39-10  KW  Radio  Trans- 
mitter  used  for  voice  and  1 6  channel  telegraph  transmission  on  an  SSB  and  ISB  basis 

TMC  will  shortly  fit  these  transmitters  with  the  AN/URA-30  Frequency  Synthesize 
providing  stabilization  of  1  part  in  1 0'  per  day. 


OFFICIAL  U.  S.  NAVY  PHOTOGRAPH 


AN/FFR  .49  (V) 
AN/FRA  .  501 
AN/FRT  -  39A 
AN/FRT  -  40 


COMMUNICATIONS  RECEIVER  BULLETIN  #20C 

REMOTE  CONTROL  SYSTEM  BULLETIN  #124 

10  KW  TRANSMITTER  (opposite  page)  BULLETIN  #207 
40  KW  TRANSMITTER  (opposite  page)  BULLETIN  #20< 


THE  TECHNICAL  MATERIEL  CORPORATION 
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Fig.  1  —  Equatorial 
Mount  8‘4-foot 
parabolic  antenna 
used  in  Moon  Re¬ 
lay  System  ' 


Naval  radio  commlmcations 
capability  is  bein"  increased 
dramatically  by  the  addition  of  cir¬ 
cuits  emploNing  signals  reflected  from 
earth  s  natural  satellite,  the  itioon. 
Karlv  in  the  past  decade,  scientists  of 
the  Naval  Research  Laboratory  dem- 
on^lrated  that  most  of  the  signal  en- 
ergv  bounced  hack  by  the  moon  to 
the  earth  in  a  frequency  hand  near 
2(Ml  megacvcies  originated  from  a 
small  central  area  on  the  moon's  sur¬ 
face.  This  information  immediately 
suggestefl  that  this  mode  of  wave 
propagation  would  provide  signal  co¬ 
herence  in  a  hand  wide  enough  for 
radio  communications.  The  results  of 
further  investigations  since  that  time 
ha\e  shown  the  practicability  of  es¬ 
tablishing  a  useful  earth-moon-ear  th 
radio  communreation  circuit.  Exj)eri- 
mental  moon-reflection  teletype  cir¬ 
cuits  from  the  f^ast  to  West  Coasts 
and  Hawaii  were  first  demonstrated 
by  r.  s.  \  aval  Research  Laboratory 
in  195.5  and  19.56. 

Optimum  Frequency  Rau^e 

Lor  such  a  circuit,  the  o|)timum 
o|)erating  frecjuency  falls  within  the 
10(1  to  10.000  megacNcle  part  of  the 
radio  fre(juencv  spectrum.  Below  100 
megacycles,  the  earth  s  ionosphere 
limits  free  passage  of  the  waves,  and 
above  10.000  megacNcles.  serious  ab¬ 
sorption  effects  occur  in  the  atmos- 
])here.  Within  the  100  to  10.000 
megacNcle  hand,  manv  controlling 
factors  must  he  considered,  includ¬ 
ing  normal  circuit  attenuation,  fad¬ 
ing.  polarization  (  Faradav  )  rotation. 


sky  temperature  variation,  doppler 
shift,  and  antenna  pointing  and  track¬ 
ing  problems. 

Mechanics  o/  Reflection 

The  mechanics  of  radio  wave  re¬ 
flection  from  the  moon  is  complex. 
It  appears  that  the  moon  can  he 
treated  as  a  semi-smooth  reflector 
with  characteristics  similar  to  those 
of  a  faiily  level  desert  area.  Studies 
of  the  fine  structure  of  the  return 
from  individual  sharp  pulse  transmis¬ 
sions  indicate  that  reflection  actually 
occurs  simultaneously  from  several 
small  well-defined  areas  spaced  close 
to  the  center  of  the  moon's  surface  as 
seen  from  the  earth,  \egligihle  inter¬ 
ference  is  j)roduced  hv  other  areas 
out  to  the  moon’s  edge.  The  recei\cHl 
signal  is  thus  a  highlight  t\pe  of  re¬ 
turn.  It  takes  2^2  seconds  for  a  ter¬ 
restrial  radio  signal  to  make  the 
round  trip  to  the  moon. 

Lihration  of  the  moon  causes 
change  of  aspect  of  the  areas  reflect¬ 
ing  energy  and  also  variation  in  the 
number  of  areas  contributing.  If  it  is 
ke|)t  in  mind  that  the  lengths  of  the 
radio  waves  involved  would  he  at 
most  several  feet  and  that  the  reflect¬ 
ing  areas  are  many  miles  apart,  it 
can  he  en\  isioned  how  small  changt's 
in  the  moon’s  position  with  res|)ect  to 
any  gi\en  jjoint  on  earth  could  pro¬ 
duce  marked  phase  chaFige  of  each 
individual  reflected  rav.  This  effect 
results  in  a  fading  characteristic  for 
the  moon  circuit  verv  much  like  that 
commonlv  known  as  “multipath”  in 
terrestrial  circuits.  A  stud\  of  moon 


signal  fading  for  a  group  of  frecjuen- 
cies  onlv  a  few  hundred  cycles  apart 
shows  that  no  consistent  correlation 
exists.  In  addition,  since  the  earth  is 
within  the  f'resnel  zone  of  the  moon 
when  considered  as  a  reflecting  an- 
terma.  amplitude  variations  may  he 
expected  from  this  cause.  As  with 
terrestrial  circuits,  frecjuency  diver- 
sitv  can  he  em|}lo)ed  in  the  moon  cir¬ 
cuit  to  help  overcome  the  effects  of 
fading. 

Circuit  Attenuation 

Ihe  change  of  attenuation  of  the 
earth-moon-earth  circuit  with  fre- 
(juenev  has  been  confirmed  experi¬ 
mentally.  It  apj)ears  to  he  t\ pical  of 
free  space  attenuation  for  a  target  of 
almost  constant  radar  cross  section, 
which  means  an  increase  between  isf)- 
tropic  antennas  of  about  6  decibels 
per  octave  of  frecjuency.  I  he  actual 
measurements  were  made  with  para¬ 
bolic  antennas  of  fixed  size.  The  in¬ 
crease  in  antenna  gain  with  freffuen- 
cy.  considering  that  two  such  anten¬ 
nas  are  used  in  each  circuit,  more 
than  c<)mpensates  this  loss,  so  that 
there  will  he  a  net  gain  of  6  decibels 
per  octave.  For  example,  in  compar¬ 
ing  loo  w  ith  20()0  megacNcIes  for  any 
given  size  of  antenna  and  emission 
power,  the  higher  frecfuencv  will  pro- 
\  ide  about  14  dtH-ihels  ad\  antage  in 
signal-to-noise  ratio,  neglecting  the 
effect  of  sky  temperature  difference. 

4  he  plane  of  j)olarization  of  a  ra¬ 
dio  wa\e  |)assing  through  the  iono¬ 
sphere  in  the  presence  of  the  earth's 
magn(‘tic  field  changes  angle,  an  effec't 
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whicli  is  an  e\amj)l(*  of  Faradax  rota¬ 
tion.  1  fie  (lejiree  of  rotation  for  a 
^iven  set  of  conditions  is  dependent 
on  freipjenex.  decreasing:  with  higher 
freipiency.  d  liis  rotation  effect  \aries 
alon^^  tfie  propagation  patfi  and  can 
cause  lony  term  fading  when  antennas 
witli  only  one  poiari/ation  are  used, 
particularlx  in  the  region  of  100  to 
oOO  me^mcNcles.  I  his  effect  is  nejili- 
”ihle  aho\e  1000  me^acNcles.  Rather 
than  attempt  to  compensate  Faradav 
rotation  h\  adjustment  of  linear 
polarized  antennas,  it  is  preferable 
that  circular  polarized  antennas  he 
used  for  transmitting  and  receiving. 
This  also  automatically  conijiensates 
for  an\  variation  of  wa\e  polariza¬ 
tion  resulting  from  relatixe  position 
of  the  moon  at  widely  spact'd  sites 
on  earth  and  for  the  tvpe  of  antenna 
mounts  emploxed.  W  hen  more  than 
two  stations  are  iinolved.  the  stmse 
of  the  circular  polarization  must  he 
chan^n*d  at  some  stations  if  all  are  to 
communicate,  if  the  same  antenna  is 
used  for  both  transtnission  and  re¬ 
ception. 

.^ince  the  moon  reflection  circuit 
utilizes  hi^lih  directional  antennas 
which  are  normallx  pointed  well 
ah(iv(*  tin*  horizon  most  of  the  time,  it 
slnmld  h(*  possible  to  eliminate  much 
of  the  terrt‘strial  noise  background  by 
emploxin^  suitable  antenna  desijin 
and  e(|ui|mient  filtering.  An  extremely 
sensitixe  receixin^  system  can  then 
he  used  to  full  capability  since  the 
skx  temperature  is  fairly  low.  partic¬ 
ularly  above  1000  me^acxcles.  For 
example,  the  effective  noise  fi<rure  of 
a  receix  in»r  sxsteni  over-all  can  he  as 
loxx  as  ^  o  decibel  if  the  sky  tempera¬ 
ture  is  40  decrees  Kelvin,  while  the 
noise  fijrure  of  the  receiver  measured 
hx  standard  methods  is  3  decibels. 
Femporarv  degradation  of  over-all 
noise  figure  will  occur  when  the  sun 
(•r  other  noise  sources  appear  in  the 
receiving  antenna’s  beam.  Aside  from 
this  type  of  deterioration,  which  is 
predictable,  the  circuit  will  inherently 
he  reliable  so  far  as  noise  variation 
is  concerned. 

Doppler  Shift 

1  he  doppler  effect  aj)parent  as  re¬ 
ceived  signal  frequency  shift  is  caused 
by  the  relative  earth-moon  motion 
and  the  earth's  rotation  about  its 
axis.  It  must  he  iiicluded  as  an  oper- 
atioTial  factor,  d  he  extent  of  dop|)ler 
shift  increases  as  the  sijrnal  carrier 
frecjuencx  increases  and  is  to  some 
extent  determined  hv  the  physical 
location  of  transmitting  and  receiving 
sites  on  the  earth.  Fxcept  near  the 
])olar  areas,  the  greatest  contribution 
to  do|)pler  shift  is  made  hx  the  earth’s 
rotation.  Maximum  frerjuency  dis¬ 


placement  occurs  when  (he  moon  is 
near  the  horizon  aful  is  zero  xvhen 
the  moon  is  at  or  near  zenith.  Since 
dop])ler  effect  is  dependent  on  site 
location,  all  stations  must  haxe  ad- 
xance  information  on  an  iiidivi^lual 
basis  so  that  they  can  program 
doppler  tracking  in  the  receiving 
e(jui|)ment.  Fransmitted  carrier  fre- 
(juency  must  he  very  exact  if  doppler 
shift  is  to  he  predictable  with  sufll- 
cient  accuracx  for  operational  sxs- 
tems. 

1  racking  the  moon  lj)ointing  the 
radio  antennas)  is  basically  not  too 
diflicult  a  problem,  maiidx  because 
the  future  position  of  the  moon  is 
knoxvn  and  |)uhlished  to  an  accuracy 
greater  than  necessary  for  radio 
tracking  (e.g..  Improved  Lunar 
Ephemeris.  published  vearlv  hv  the 
Nautical  Almanac  Oflice,  1.  S.  Naval 
Observatory.  Washington  25,  1).  {].). 
Fxen  for  the  large  antennas  used  at 
the  higher  frecjuencies  in  xxhich  the 
angle  subtended  hx  the  beam  is  a 
fraction  of  a  degree,  tracking  a|)pears 
cFitirelv  practical.  The  moon  subtends 
an  angle  <d  ^  j  dt*gree  as  viexved  frcnn 
the  earth,  (^onsecpiently.  the  heam- 
xxidth  of  the  antenna  should  not  much 
exc(H*d  this  angle  and  the  accuracx  of 
pointifig  must  he  in  the  order  of 
Hi  1  10  degree  so  that  the  antemia 
beam  is  kept  closely  centered  on  the 
moon. 

An  ecjuatorial  mount  is  suitable  for 
the  antenna  at  the  lower  frequencies 
xvhere  the  heamxvidth  is  sufficiently 
large  to  j)ermit  simple  correction  for 
declination  and  local  hour  angle.  This 
type  of  mount  is  relatively  simple  hut 
is  largely  restricted  to  tracking  the 
natural  celestial  bodies.  The  eleva¬ 
tion-azimuth  type  of  mount  is  more 
universal  in  its  application  hut  re- 
(|uires  complex  computations  using 
ephemeris  data  to  derive  the  tracking 
coordinates.  A  rather  complex  com¬ 
puter  can  he  justified  for  this  j)urpose 
since  it  can  serve  for  other  functions, 
such  as  computing  doppler.  For  the 
elevation-azimuth  mount,  high  track¬ 
ing  rafe  capability  is  needed  to  fol- 
loxv  the  moon  through  zenith:  hoxv- 
ever,  presently  available  equipment 
is  able  to  track  to  within  a  fraction 
of  the  antenna  heamxvidth  even  at 
zenith. 

For  txvo  sites  to  establish  communi¬ 
cations  via  the  moon,  it  is  essential 
that  both  he  able  to  “see”  the  moon 
at  the  same  time.  It  is  also  possible 
to  use  intermediate  relax  stations  that 
can  store  a  message  and  forxvard  it  at 
the  proper  time.  The  available  time 
in  a  24  hour  period  that  the  moon  is 
simultaneously  xisihle  at  any  txvo 
points  can  vary  from  zero  to  24  hours 
in  the  polar  regions,  from  zero  to  15 


hours  in  the  latitude  of  Washingt-m, 
I).  (].,  and  from  zero  to  12  hours  for 
the  eijuator.  Not  only  the  length  of 
time  hut  also  the  time  of  dax  is  vari¬ 
able  during  the  lunar  cxcle.  hut  the 
exact  time  for  communications  can  he 
jnedicted  and  can  therefore  he  sched¬ 
uled  in  advance. 

AppUcatious 

Design  of  a  point  to  point  moon 
communication  sxsteni  must  take  into 
account  the  many  factors  discussed 
as  xvell  as  the  state  of  the  art  as  re¬ 
gards  ecjuipment.  Recause  the  path 
loss  is  large,  as  is  also  true  in  teries- 
trial  scatter  circuits,  the  sxsteni  must 
use  the  highest  gain  antennas,  higln^'t 
jioxxered  transmitters  and  most  sensi¬ 
tive  receivers  presently  available 
xvithin  jiractical  limits  of  size  and 
cost.  The  fading  characteristii'  of  the 
moon  circuit  xxill  no  doubt  lead  to  the 
development  of  new  techniques  which 
will  facilitate  fullest  use  of  the  circuit. 

The  Navy  has  begun  ajiplication  of 
this  mode  of  communication  with  an 
ultra-high-frecjuency  txvo-xvay  circuit 
between  Washington  and  Hawaii. 
Opmation  of  this  circuit  will  result 
in  exjierience  that  can  he  applie<l  to 
the  further  development  of  satellite 
communication  systems.  Fhe  W'ash- 
ington-Haxvaii  circmit  employs  t)4-foot 
equatoriallx  mounted  jiaraholic  an¬ 
tennas  at  both  the  transmitting  and 
receiving  sites  (Fig.  1).  ('ircular 
polarization  is  used,  doppler  shift  is 
compensated  manuallv.  and  tracking 
is  semiautomatic.  The  transmitters 
are  rated  at  100  kilowatts  and  are 
operated  in  frequency  diversity  .  hie 
system  has  already  demonstrated  its 
jiossihilities  for  teletype  and  facsimile 
transmission. 

Communication  via  moon  rellection 
offers  message  transmission  capabil¬ 
ity  between  distant  points  with  a 
certainty  as  regards  the  projiagation 
jiath  which  is  uniifue.  The  major  de¬ 
ficiency  of  such  a  system  is  that  the 
time  available  for  communication  is 
both  limited  and  variable.  However, 
it  must  he  remembered  that  no  other 
system  or  mode  of  radio  communica¬ 
tion  can  he  considered  completely 
available  so  far  as  its  propagation 
aspects  are  concerned,  with  possible 
exception  in  the  case  of  circuits  using 
verx  low  freijuencies.  It  can  he  ex¬ 
pected  that  the  moon  circuit  will  as¬ 
sume  a  place  in  military  communica¬ 
tions  as  a  valuable  addition  to  the 
previously  available  facilities.  One 
of  its  most  useful  roles  can  he  direct 
transmission  of  long  haul  loxv  priority 
traffic  that  can  he  delayed  until  the 
moon  is  available,  thus  making  other 
circuits  more  available. 
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Unlike  companies  offering  stock  equipment, 
REL  specializes  in  solving  problems:  radio 
problems.  For  thirty- four  years,  REL's  design 
and  manufacturing  skill  and  facilities  have  been 
devoted  to  blazing  new  trails. 

Brilliant  and  unrivaled  success  is  being  achieved 
by  REL  in  these  and  related  applications: 

Tropospheric  scatter  systems 

Point-to-point  communications  (long  &  short  range) 

Guided  missile  control  gear 

Thin  route  telephone  toll  service 

Wave  propagation  research  equipment 

Your  specialized  radio  problems  deserve  solu¬ 
tion  by  REL. 


Radio  Engineering  Laboratories-inc. 

» 

Depf«G*29-01  Borden  A ve.*  Long  Island  City  1, NY 


Creative  careers  at  REL  await  a  few  excepticttal  engineers. 
Address  resumes  to  James  R.  Day,  Vice  President,  Engineering. 
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DESIGN 

CONSIDERATIONS  IN 
THE  DEVELOPMENT 


then-  speeihc  held  oi  imeresi.  j  nese 
projects,  to  get  financial  support, 
must  show  promise  of  meeting  spe¬ 
cific  operational  requirements  set 
forth  hy  the  Chief  of  Naval  Opera¬ 
tions.  Moreover,  the  cost  of  pursuing 
the  project  must  l>e  commensurate 
with  the  gains  anticipated. 

\\  hen  the  feasibility  of  a  develop¬ 
mental  project  has  been  demonstrated 
in  the  laboratorv,  it  then  becomes  an 
engineering  project  subject  to  cer¬ 
tain  stringent  re(|uirements  e!]i- 
bodied  in  a  performance  specifica¬ 
tion.  Contrars  to  popular  (»pinion. 
these  specifications  are  not  malicious- 
Iv  contrived,  but  merely  reflect  the 
awareness  of  our  technical  people  ()f 
the  functions  to  be  performed,  the 
conditions  tliat  may  be  expected,  the 
state  of  the  art  and  the  ingenuity  of 
American  industry. 

I'he  Hureau  of  Ships  is  currently 
attempting  to  simplify  specification 
requirements  by  altering  the  format 
and  text  and  bv  more  accurately  de¬ 
fining  the  intent  of  ecjuipment  and 
general  specifications.  Greater  em¬ 
phasis  will  be  placed  on  industrial 
standards.  Less  emphasis  will  be 
placed  on  the  format  of  instruction 
books  and  on  the  stvle  of  drawings 
and  the  choice  of  materials.  The  prac¬ 
tice  of  referencing  great  numbers  of 
specifications,  each  of  which  in  turn 
references  others,  will  be  sharplv  re- 
duce(  I.  I  he  ult  imate  goal  is  a  self- 
suflicienl  specification.  There  is  but 
one  purpose  for  this  |)rogram — to  re¬ 
duce  the  cost  of  the  ecfuipment  which 
will  fulfill  its  functions  under  any 
c«)ndilions  which  the  ship  can  survive. 

Lach  new’  system  (^r  ef|uipment  is 
subject  to  exhausti\'e  laboratory  and 
operational  testing  before  the  design 
is  released  for  nroduction.  Tn  the 
future,  much  of  the  testing  now*  being 
done  in  the  laboratories  under  the 
Bureau’s  management  w  ill  be  done  in 
the  manufacturer’s  plant  or  in  com¬ 
mercial  laboratories,  subject  to  veri¬ 
fication  by  subse(|uent  government 
inspection  or  test.  Future  contracts 
will  indicate  this  change. 

All  of  the  above  discussion  is  gen¬ 
eral  in  nature  and  is  applicable  to  all 
t\  pes  of  electronic  and  other  ecjuip- 
menl  imd(*r  the  cognizance  of  the  Bu¬ 
reau  of  Ships.  That  which  follows 
ajjplies  iiiore  s|)ecificallv  to  genera! 
purpose  communications  ecjuijmient 
for  shipboard  use.  Administratix  e 
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NTDS  “A”  Link  Fault  Location  Procedure  and  Facilities:  a.  Primary  System  Test  Loop.  b.  Radio  Sys¬ 
tem  Auxiliary  Test  Loops  for  Fault  Location,  c.  Data  Terminal  Auxiliary  Test  Loops  for  Fault  Location 
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and  tactical  traflic.  in  ever  increasing 
volume,  must  he  carried  regardless  of 
conditions.  The  limited  electromag¬ 
netic  spectrum  which  we  know  how, 
or  are  permitted,  to  use  has  caused 
us  to  adopt  more  sophisticated  de¬ 
signs. 

W  hat  are  some  of  the  design  fea¬ 
tures  that  must  he  considered?  Relia¬ 
bility,  maintaina!)ility,  frequency  sta¬ 
bility,  interference  from  man-made 
and  natural  causes,  spurious  radia¬ 
tion.  versatility  and  cost  are  all  im¬ 
portant  considerations.  None  can  be 
ignored,  nor  can  any  hard  and  fast 
rule  be  applied  as  to  their  relative 
importance. 

Bv  reliability  is  meant  the  ability 
to  operate  over  long  sustained  periods 
of  time  under  any  conditions  that  the 
ship  can  withstand.  The  normal  ship¬ 
board  environment  in  which  elec¬ 
tronics  ecjuipment  must  operate  is  one 
of  severe  vibration,  high  ambient 
temperature  and  corrosive  salt  air. 
During  combat  action,  conditions  are 
further  aggravated  by  exposure  to 
high  impact  shocks  from  today’s 
yyeapons.  What  is  a  reasonable  figure 
for  the  average  time  between  fail¬ 
ures?  Is  it  2000,  5000  or  10,000 
hours?  \\  hen  do  we  reach  the  point 
where  excess  under-rating  of  compo¬ 
nents  degrades  performance?  When 
does  ruggedness  result  in  intolerable 
weight  or  size  or  cost?  Experience  in 
these  matters  is  accumulating  and  one 
day  it  may  he  possible  to  feed  this 
experience  into  a  computer  and  ob¬ 
tain  definitive  answers. 

The  j)erformance  of  communica¬ 
tions  e(|uipment  is  intimately  related 
to  the  temperature  to  which  certain 
critical  components  are  exposed.  The 
experienced  designer  can  avoid  some 
of  the  trouble  during  the  preparation 
of  his  layout  by  isolating  heat  gen¬ 
erators  from  sensitive  components. 
The  biggest  single  improvement  to 
date  in  heat  reduction  is  through  the 
use  of  transistors  in  place  of  ther¬ 
mionic  tubes.  Heat  which  is  not  gen¬ 
erated  does  not  need  to  be  removed. 
Forced  air  can  be  used  in  many  cases 
to  cool  trouble  spots.  Great  care 
must  be  exercised  to  assure  that  in 
cooling  one  comj)onent  or  sub-assem¬ 
bly  that  heat  conditions  in  another 
area  are  not  aggravated.  In  extreme 
cases,  water  cooling  must  be  applied. 
Specifications  for  e(|uipment  and 
components  give  the  limiting  tem¬ 
peratures  but  do  not  s[)ecify  the 
means  to  be  employed. 

Maintainability  involves  the  over¬ 
all  assessment  of  the  maintenance  re¬ 
quirements  to  insure  maximum  “up 
time'’  of  equipments.  Tt  includes  ac¬ 
cessibility,  interchangeability  of  parts. 


test  e(juipment  needed,  storage  and 
cost  of  parts,  training  of  technicians 
and  precision  of  adjustments.  Main¬ 
taining  modern  communications 
equipment  is  a  most  demanding  task 
and  a  continuing  problem.  Mainte¬ 
nance  difficulties  have  in  the  past 
given  rise  to  the  maxim,  “If  it  works 
at  all,  leave  it  alone.*’  I  his  represents 
a  defeatist  attitude  and  reflects  un¬ 
fairly  on  the  abilities  of  the  many 
dedicated  and  expert  technicians  in 
the  service  yvho  actually  maintain 
our  complex  equipments.  The  fact  re¬ 
mains,  however,  that  there  are  not 
enough  of  these  men  available.  The 
long  period  of  training  and  the  entic¬ 
ing  opportunities  in  industry  shorten 
the  time  during  which  a  man  is  avail¬ 
able.  That  is  why  so  much  effort  is 
being  spent  on  reliability,  accessibil¬ 
ity  and  simplifying  the  search  for 
troubles  when  they  do  occur.  Today 
this  search  for  trouble  takes  about 
75^^  of  the  effuipment  “down  time.  * 

Fi  gure  1  shows  a  type  RBC  Com¬ 
munications  Receiver  installed  during 
the  early  part  of  World  War  II  and 
still  in  operation.  It  illustrates  the 
unit  construction  prevalent  at  that 
time.  Each  component  is  a  separate 
entity  and  must  be  tested  or  replaced 
separately.  Access  is  poor,  conven¬ 
ient  test  points  are  lacking,  yet  when 
in  condition,  the  RBC  still  renders 
service. 

The  \  avy  Model  RBC  eejuipment  is 
a  general  purpose,  high  frequence 
communications  receiver  having  an 
external  rectifier  power  supjdv  to 
provide  for  its  operation  from  con¬ 
ventional  alternating  current  power 
sources.  Its  developrjient  was  com¬ 
pleted  by  a  commercial  electronics 
firm  in  1940  and  it  was  produced  in 
relatively  large  (fuantifies  throughout 
the  period  of  \\ Orld  W  ar  II  and  the 
Korean  conflict.  1'his  etfuipment  wa‘i 
specifically  designed  to  afford  a  higli 
standard  of  relia!)ilit'  of  operalbm 
and  performance  for  the  reception  of 
voice,  continuous  wave  I CW' i  and 
frequency  shift  keying  (  FSK  i  signal 
transmissions  under  the  rigorous  en¬ 
vironmental  conditions  experienced 
aboard  combatant  vessels  of  all  tvpes 
and  classes.  The  fact  that  a  large  ])er- 
centage  of  the  total  procurement  of 
this  ecjuipment  is  still  in  active  ser\- 
ice  attests  to  the  high  calibre  of  the 
electrical  and  mechanical  design. 

The  receiver  is  designed  in  such 
fashion  that  its  chassis  may  be  pulled 
out  from  its  cabinet  for  trouble  shoot¬ 
ing  and  electron  tube  replacement. 
Overhaul  or  part  replacement  retjuire 
that  the  chassis  1  e  mov(*d  to  a  work 
bench.  Although  the  chassis  contains 
some  sub-assemblies,  such  as  shielded 

^Continued  on  pafce  52  I 
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BLUE  SKY 


BLUEPRINT 


EXPERIENCE  Spanning  30  years  in 
electronics,  from  blue  sky  to  blueprint, 
from  idea  stage  to  production  phase, 
gives  Motorola  a  broad  backlog 
of  cost-conscious  know-how.  Its 
competitive  commercial  success  and 
its  Military  Electronics  Division 
performance  have  been  integrated  team 
achievements . . .  because  efficient 
research,  development  and  production 
result  from  an  accumulation  of 
practical  experience . . .  seldom  from 
accident  and  undisciplined  experiment. 
Motorola’s  experience  is  making 
successful  assaults,  too,  on  many  new 
fronts  in  Solid  State  electronics. 

That’s  why  Motorola  has  performed  key  roles 
in  research,  development  and  production 
for  such  sophisticated  military  electronics  as : 

•  Military  Communication  Systems  &  Equipment 

•  Data  Transmission,  Processing  &  Display  Programs 

•  Missile  Systems,  Electronics  &  Instrumentation 

•  Electronic  Warfare  &  Countermeasures  Programs 

•  Anti-Submarine  Warfare  Systems  &  Equipment 

•  Applied  Research  &  Development  in  Microelectronics 

•  Advanced  Radar  &  Sensor  Developments 

•  Solid  State  Developments  in  Materials  &  Devices 

•  Navigation  Systems  &  Equipment 

•  Surveillance  Systems 

For  more  detailed  information,  a  comprehensive 
brochure  will  be  mailed  on  request. 

As  an  experienced  leader  in  military  electronics. 
Motorola  offers  unusually  fine  opportunities 
to  experienced  technical  personnel. 

Write  to  the  office  in  the  area  of  your  choice. 


CHICAGO  51.  ILLINOIS 
1450  NORTH  CICERO  AVENUE 
SCOTTSDALE,  ARIZONA 
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r.f.  coil  boxes,  tlie  basic  mechanical 
design  was  predicated  upon  individ¬ 
ual  part  replacement.  Consequently, 
the  size  of  the  equipment  was  dic¬ 
tated,  to  a  major  extent,  by  the  ne¬ 
cessity  for  making  all  parts  readily 
accessible  for  repair  or  replacement. 

An  advance  in  accessibility  is  illus¬ 
trated  by  the  A\/WRT-2  Transmit¬ 
ter,  Figure  2,  where  the  functions  are 
compartmentalized,  in  separate  draw¬ 
ers  mounted  in  a  rack.  Each  drawer 
may  be  pulled  out  wliile  still  operat¬ 
ing  and  may  be  tilted  and  tipped  as 
necessary  for  access.  Still  another 
design  feature  of  this  equipment  is 
the  integration  of  the  wiring  to  each 
drawer  into  a  single  cable  which  is 
mounted  in  the  rear  section  of  the 
cabinet.  This  re})resents  a  definite 
advance  in  assei]d)ly  and  repair  prac¬ 
tices. 

Figure  3  shows  the  AN/FT^C-32 
Communications  Set,  which  is  the 
first  large  scale  application  of  modu¬ 
lar  construction  in  the  fleet.  The  16 
modules  themselves  are  almost  en¬ 
tirely  miniaturized  yet  are  repairable 
by  forces  afloat.  The  quick  replace¬ 
ment  of  a  module  restores  the  set  to 
operation  in  minutes.  The  technician 
then  repairs  the  module  in  the  repair 
shop  under  less  stress  and  with  ready 
access  to  any  special  tools  and  test 
equipment  required.  Considerable 
savings  in  space,  weight,  and  cost  ac¬ 
crue  through  the  use  of  the  three 
common  modules.  This  set  has  been 
favorably  received  by  the  Fleet. 

Stocking  of  Replacements 

1  he  stocking  of  replacement  mod¬ 
ules  poses  a  problem  somewhat  simi¬ 
lar  to  that  faced  by  a  New  England 
football  team  scheduled  to  play  on 
the  West  Coast.  Transporting  an  un¬ 
limited  supply  of  substitutes  is  un¬ 
sound  economically.  Some  players 
will  he  injured  but  which  ones?  No 
one  can  foresee.  A  quarterback  who 
can  pass,  kick  and  run  is  a  real  as¬ 
set.  Likewise  a  tackle  who  can  do  the 
punting  makes  it  unnecessary  to  car¬ 
ry  a  kicking  specialist.  So  it  is  with 
the  Navy,  replacement  modules  must 
be  on  hand  in  sufficient  quantity  and 
variety  to  keep  a  set  functioning.  Re¬ 
pairable  modules  are  necessary  to 
keep  the  cost  of  stocks  within  bounds. 
Reserves  are  too  far  away  to  be  use¬ 
ful  in  an  emergency.  The  time  has 
not  come  yet  when  throw^-away  mod¬ 
ules  are  justified. 

The  next  step  in  reducing  down 
time  is  the  introduction  of  automatic 
fault  indicators.  A  blown  fuse  indi¬ 
cates  trouble  in  a  general  area  but 
what  w^e  envision  is  more  specific. 
Here  again  considerable  discretion 
must  be  exercised  so  that  the  com¬ 


plexity,  size,  weight  and  costs  in- 
volv^ed  do  not  overshadow  the  gains 
in  locating  faults.  A  fault  locating 
de\  ice  is  under  development  for  use 
with  the  AN/WRT-2  equipment  of 
Figure  2.  This  device  will  be  a  rotary 
switch  which  will  indicate  malfunc¬ 
tioning  of  a  specific  circuit. 

It  is  not  sufficient  to  be  able  to  pin¬ 
point  a  failure.  Some  indication  of 
the  gradual  degradation  in  perform¬ 
ance  is  needed  so  that  adjustments 
may  be  made  to  restore  efficient  op¬ 
eration.  Such  a  system  is  diagrammed 
in  Figure  4. 

Test  Method 

The  function  concerning  intralink 
fault  location  and  detection  for  NTDS 
(Naval  Tactical  Data  System)  “A” 
Lifik  is  one  of  signal  tracking.  Either 
an  artificial  test  signal  or  actual  data 
may  be  used  as  a  signal  source,  de¬ 
pending  on  circumstances  of  the  test. 
The  test  method  is  designed  as  fol¬ 
lows: 

f  1 )  A  rapid  check  on  the  over-all 
system  operating  condition.  If  this 
check  indicates  a  failure,  then  two 
auxiliarv  tests  may  be  performed  to 
isolate  fault.  The  accompany  ing  fig¬ 
ure  4  illustrates  these  two  cases.  Test 
loop  ( a  I  encompasses  the  complete 
transmit-receive  path  (excluding  an¬ 
tennas)  and  provides  a  continuing 
monitor  of  system  perfoimance.  This 
check  can  be  executed  without  inter¬ 
ruption  of  normal  operation.  Test 
loops  (b)  and  (c)  are  designed  to 
locate  faults  detected  by  test  loop  (a) 
in  the  radio  and  terminal  respectively. 
4Vst  signals  and/or  programs  may  be 
injected  into  each  loop  and  faults 
can  then  be  isolated  bv  the  process 
of  elimination. 

Anv  given  piece  of  equipment  may 
function  perfectly  when  isolated  from 
outside  disturbances.  How  it  per¬ 
forms  on  shipboard,  operating  in 
close  proximity  to  many  sources  of 
interfering  radiation  is  the  real  test 
of  effectiveness.  Moreover,  its  own 
design  must  not  generate  signals 
which  degrade  the  performance  of 
adjacent  equipment.  This  character¬ 
istic  of  a  design  is  just  as  important 
as  the  selection  of  a  crew  for  sub¬ 
marine  duty.  No  matter  how  com¬ 
petent  a  man  may  be,  his  ability  to 
work  in  harmony  with  his  fellow's  in 
the  confines  of  a  submarine  and  his 
reactions  under  stress  are  of  tran¬ 
scending  importance. 

There  are  other  factors  which  in¬ 
fluence  the  design  of  general  purpose 
communication  equipment.  First,  it 
must  be  compatible  with  equipment 
now’  in  service.  We  are  just  now:,  be¬ 
ginning  to  consider  designs  having 
single  sideband  capability  exclusive¬ 


ly.  In  the  interim,  equipment  must 
also  have  AM  capability.  The  cost  in¬ 
volved  in  replacing  obsolescent  sys¬ 
tems  Nav)  wide  is  so  great  that  it 
must  be  spread  over  a  period  of 
years.  Moreover,  training  and  instal¬ 
lation  facilities  could  not  handle  the 
massive  assignment  occasioned  by  an 
overnight  switch  over  to  a  new'  sys¬ 
tem. 

Another  design  factor  of  increas¬ 
ing  importance,  as  it  becomes  better 
understood,  is  that  of  value  engineer¬ 
ing.  As  the  name  of  the  program  im¬ 
plies,  it  consists  of  designing  more 
value  into  the  product.  In  this  pro¬ 
gram.  the  Bureau  relies  heavily  on 
the  ingenuitv  of  industry  and  offers 
suitable  rewards  for  achievement. 
The  elimination  of  frills,  use  of  stand¬ 
ard  parts  to  reduce  the  need  for 
special  tooling,  reduction  in  weight 
and  size,  use  of  less  expensive  ma¬ 
terials  and  many  other  elements  can 
be  considered  a  part  of  value  engi¬ 
neering.  Recently  the  joint  consid¬ 
eration  of  value  engineering  and 
quality  control  was  initiated.  Many 
contractors  have  now'  established  ade¬ 
quate  quality  control  procedures.  In- 
dustrv-w’ide  acceptance  of  such  proce¬ 
dures  could  lower  requirements  for 
extensive  control  features  in  specifi- 
catio:  s. 

hat  can  we  expect  in  the  future? 
fs  there  a  future  for  general  purpose 
communications  or  will  all  shipboard 
communications  be  handled  by  spe¬ 
cial  purpose  ecjuipment?  The  trend 
is  certainly  toward  more  and  more 
use  of  special  purpose  systems,  yet  the 
w'ork  horse  of  the  fleet  will  be  gen¬ 
eral  purpose  systems  for  some  time 
to  come.  We  can  look  forward  to 
nearly  complete  transistorization 
w  ithin  a  short  time.  The  multiple  use 
of  elements  such  as  the  tunnel  diode 
is  under  consideration.  Micro-mod¬ 
ules  constructed  on  automated  assem¬ 
bly  lines  offer  intriguing  possibilities 
yet  appear  to  depend  on  a  higher  de¬ 
gree  of  standardization  than  is  cur¬ 
rent  and  upon  procurement  in  larger 
quantities  than  present  schedules  per¬ 
mit.  The  high  stability  of  frequency, 
characteristic  of  our  newer  e(|uip- 
ment.  must  be  extended  to  make  pos¬ 
sible  the  use  of  additional  channels. 
Wider  application  of  parametric  am¬ 
plifiers  is  to  be  given  support. 

The  exjdoitation  of  any  or  all  of 
the  above  techniques  is  dependent 
upon  the  degree  to  which  communi¬ 
cations  service,  reliability,  maintain¬ 
ability,  form  factor  and’  cost  can  be 
improved  thereby.  However,  we  will 
move  as  fast  as  is  reasonable  in  any 
new  area  which  promises  improve- 
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!  totvition  of  life  and  ]>ioperty  at  sea  is  a  major  resf)onsihility  of  the  United 
States  Coast  Guard.  Jo  help  attain  this  ohjeetire,  the  Coast  Guard  maintains  com¬ 
prehensive  aids  to  the  navigation  program  of  whit  h  Loran  constitutes  an  important 
part.  Over  the  years,  our  service  has  expanded  and  improved  the  Loran  neticork 
until  It  now  embraces  a  large  part  of  the  u  orUCs  uat(‘r  surface. 

Legal  sanction  for  the  operation  of  the  Loran  system  is  jnovided  by  Section  81, 
Title  14.  of  the  V.  S.  Code  which  authorizes  the  (.oast  Guard  to  .  establish, 

maintain,  and  operate:  .  ...  (3)  Loran  stations  (a)  required  to  serve  the  needs  of 
the  Armed  forces  of  the  United  States:  or  (b)  required  to  serve  the  needs  of  the 
maritime  commerce  of  the  United  States:  or  (c)  required  to  serve  the  needs  of  the 
air  commerce  of  the  United  States  as  determined  by  the  Administrator  of  the  Fed¬ 
eral  Aviation  Agency."" 

Under  this  authority,  the  Const  (riiard  has  undertaken  the  implementation  of 
the  Loran-C  system  to  provide  wide  area,  marine  navigational  coverage  of  the  high¬ 
est  accuracy  commensurate,  with  the  present  state  of  the  electronics  art. 

Vice  Admiral  Alfred  C,  Richmond^  USCU 
Commandant  of  the  United  States  Coast  Guard 


modern  loran  navigation  for  the  mariner 

by  Commander  Harold  T,  Hendrickson,  IJSCG 


WHKN  Makco  Polo  returned 
from  the  Orient  with  a  mag¬ 
netic;  eom|)ass.  lit*  provided  the  means 
wherehy  coast-hound  sailing  craft 
could  [)roceed  hv  direct  paths  be¬ 
tween  ports  of  call  of  the  old  world. 
Since  those  days  the  art  of  na\  igation 
has  long  since  evolved  into  a  science, 
and  the  means  for  aiding  the  navi¬ 
gator  to  determine  his  position  have 
progressed  from  makeshift  visual 
de\  ic(*s  through  self-contained  iner¬ 
tial  guidance  s\ stems. 

Since  its  inception  in  1790,  tlie 
r.  ('oast  Guard  has  been  intimate¬ 
ly  connected  with  the  establishment 
and  maintenance  of  navigational  sys¬ 
tems  on  and  over  the  navigable  wa¬ 
ters  of  the  I  riited  States,  the  high 
seas,  and  in  those  areas  of  the  world 
in  which  military  operations  require 
navigational  assistance.  The  Coast 
(/uard  has  witnessed  and  su|)ported 
technological  progress  in  the  naviga¬ 
tion  field  and  has  seen  the  colonial 
bonfires  and  booming  cannon  on  Pea- 
con  Hill  turn  into  a  precise  optical 
light  and  automatic  foghorn  in  the 
Boston  lighthouse  of  today.  It  has 
se*en  the  stave  barrels  anchored  at  en¬ 
trances  to  coves  and  harbors  turn  into 
an  extensive  svstem  of  buoys,  mark¬ 
ers.  and  signals  marking  the  channels 
and  waterways  of  our  country  and 
its  possessions.  It  has  seen  electrofiic 
na\  igation  emerge  from  its  infancy, 
when  Jn  1921  the  first  marine  radio- 
beacon  in  the  United  States  was 
|)laced  in  operation  at  the  entrance  to 
New  York  harbor,  and  grow  to  the 
preseiit  lacing  of  the  world  with 
l.oran  lines  of  position. 
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The  Loran  s\stem  is  a  pulsed,  h)- 
perholic  navigation  s\stem.  wlierein 
the  time  difference  between  received 
synchronized  radio  jjulses  transmitted 
from  two  widely  spaced  stations  is 
measured  to  a  high  degree  of  accu¬ 
racy  b\  the  user's  receiver-indicator. 
Since  radio  waves  are  propagated 
with  the  speed  of  light,  the  time  dif¬ 
ference  represents  the  actual  differ¬ 
ence  in  distance  of  the  j)osition  of  the 
receiver  from  the  two  transmitters. 
Bn  definition,  the  locus  of  j)oints  with 
a  constant  difference  in  distance  from 
two  reference  ])oints  is  a  hyperbola. 
1'hus,  the  time  difference  represents  a 
Inperbolic  line  of  position  which  can 
be  compared  with  predicted  N’alues 
plotted  on  a  chart.  W  lien  time  delay 
readings  are  obtained  from  two  pairs 
of  stations,  the  resulting  hyperbolic 
lines  of  position  intersect  to  form  the 
Loran  fix. 

Loran,  born  in  World  W’  ar  IL  has 
come  of  age  in  Loran-(b  Loran-C 
fre(|uentlN  is  referred  to  as  ‘’low-fre- 
(luency”  Loran  or  “cycle-matching 
Loran.  Loran-('  encompasses  differ¬ 
ences  and  advanlages  over  its  earlier 
relative,  Loran-A.  Where  Loran-A 
merely  matches  the  envelopes  of  the 
radio-frequency  energy  pulses  trans¬ 
mitted  from  a  pair  of  Loran  stations 
to  obtain  the  hyperbolic  line  of  posi¬ 
tion,  Loran-C  matches  the  cycles 
within  the  radio-fre(|uency  pulses  to 
obtain  much  more  accurate  fix  infor¬ 
mation.  Where  Loran-A  energy  is 
transmitted  in  the  two-megacvcle  re¬ 
gion,  Loran-(-  dro])s  to  109  kilocycles 
in  order  to  provide  fix  information  at 
much  greater  distances  from  the 


transmitters.  Reduction  of  the  fre¬ 
quency  permits  the  synchronization 
of  the  transmissions  from  a  Loran 
pair  over  greater  distances  between 
the  stations  for  the  same  radiated 
power.  The  greater  distances  between 
stations  improve  the  crossing  angles 
of  the  lines  of  position  and  therebv 
increase  the  geometric  fix  accuracN. 
Additionally,  because  signal  attenua¬ 
tion  over  land  is  less  at  the  lower  fre- 
(juency,  Loran-('  service  (’an  be  ex¬ 
tended  over  large  land  masses  which 
cannot  be  covered  by  I.oran-  \.  Fi¬ 
nally,  by  using  time-sharing  tech¬ 
niques.  Loran-(.’  stations  are  operated 
on  the  same  basic  fre(|uency  in  all 
areas,  and  on  the  same  pulse  repeti¬ 
tion  rate  in  any  one  area.  This  com¬ 
pares  with  three  basic  fre(|uencies  for 
Loran-A  in  all  areas,  and  at  least  two 
pulse  repetition  rates  in  any  one  area. 

The  first  five  of  the  differences 
mentioned  above  result  in  outstand¬ 
ing  0})erational  improNcments  to  the 
user.  The  reduction  in  frecjuency 
spectrum  used  for  the  navigational 
fix  information  brought  about  by 
time-sharing  portends  the  extensive 
use  of  Loran-(]  as  a  wide-area,  long- 
range  navigation  system. 

In  making  such  a  prediction,  one 
must  consider  the  immediate  future 
requirements  of  a  long-range  naviga¬ 
tion  system  as  well  as  the  ultimate  re¬ 
quirements,  since  a  certain  lead-time 
is  necessary  to  establish  am  large 
area  coverage  system.  In  1921  few 
foresaw  the  use  of  the  radio  beacon 
and  range  as  the  ])rimarv  navigation 
de\ice  for  the  airwaxs  of  the  1930’'s 
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and  194<()’s.  A  2()-year  lead-time  was 
required  to  establish  the  basic  net¬ 
work.  Scientific  advances,  which  de¬ 
mand  consideration  of  tomorrow's 
space  vehicle,  have  shortened  the 
lead-time:  however,  to  peer  too  far 
into  the  future  may  leave  us  without 
operational  hardware  for  today.  The 
development  of  Loran-C  is  a  ^ood  ex¬ 
ample  of  the  time  ref|uired  between 
the  inception  of  a  navigational  idea 
and  the  nurturing  of  this  idea  to  the 
operating  stage  with  fully  developed 
user  efjuipment. 

In  1944-45  the  I  nited  States  in¬ 
vestigated  the  feasibility  of  providing 
navigation  information  by  means  of 
a  low  frequency  Loran  network.  The 
fre(|uencv  chosefi  was  180  KC  AS. 
Three  stations  were  built  in  the 
I  riited  States  for  evaluation. 

In  1946  an  arctic  expedition  was 
provided  with  low'  frequency  Loran 
service.  Although  the  system  experi¬ 
enced  difficulties  and  ranges  and  cov¬ 
erage  area  were  not  as  great  as  ex¬ 
pected,  great  benefit  was  realized 
from  the  vast  amount  of  data  gath¬ 
ered.  The  usefulness  of  this  system 
was  seriously  affected  by  the  inability 
to  resolve  ground  and  sky  wave 
propagation  modes  with  the  equip¬ 
ment  techniques  then  available. 

Commencing  in  1945  the  United 
States  Air  Force  began  investigating 
a  tactical  system  known  as  Cyclan.  It 
utilized  continuous-wave  emissions 


for  in\ estigation  of  the  high  accuracy 
navigation  potential  of  the  naviga¬ 
tional  component  of  the  Cytac  sys¬ 
tem.  The  transmitters  were  relocated 
to  the  Atlantic  Coast  and  the  name  of 
the  program  was  changed  to  Loran-C. 
The  three  stations  are  today  provid¬ 
ing  high  accuracy  navigational  serv¬ 
ice  over  the  middle  Atlantic  Ocean 
area. 

“Loran-A,”  *’Loran-B,”  and  “Loran- 
C*’  are  the  three  systems  of  Loran 
currently  operating.  Loran-A  I  for¬ 
merly  known  as  standard  Loran  I  is 
the  Loran  system  operating  in  the 
1. 8-2.0  MC/S  band  and  using  a 
“coarse*’  time  difference  measuring 
technique  to  obtain  a  time  difference 
reading.  Loran-B  also  operates  in  the 
1. 8-2.0  MC/S  band  but  uses  a  “fine” 
time  difference  measuring  technique. 
Loran-C  operates  in  the  90-110  KC/S 
band  and  uses  a  “fine”  time  differ¬ 
ence  measuring  technique.  Basically 
all  three  systems  are  the  same,  the 
major  differences  being  in  frequen¬ 
cies  and  time  measuring  techniques. 

In  the  Table  below  some  character¬ 
istics  of  each  Loran  system  are  listed. 
The  Table  is  not  a  comparison  of  one 
system  against  the  other,  but  rather 
illustrates  the  similarity  of  the  three 
systems.  Selection  of  the  Loran  sys¬ 
tem  to  be  used  in  a  geographic  area 
is  governed  by  the  navigational  re¬ 
quirements  for  that  area. 


Characteristics  of  Loran  Systems 


Loran-A 

Loran-B 

Loran-C 

Frequency  Band 

1. 8-2.0  MC  S 

1.8-2.0  MC/S 

90-100  KC/S 

Receiver  Bandwidth 

35  KC  S 

35  KC/S 

20  KC  S 

Basic  pulse  repetition  rate 

20,  25, 

20,  25,  33% 

10,  121:.,  16-;5 

( Pulses  per  second  ) 

Number  of  specific  rates 

8 

8 

20,  25,  331;: 

8 

for  each  basic  rate 

Croup  pulsing 

No 

No 

Yes 

Phase  coding  of  pulses 

No 

No 

Yes 

Peak  power 

100-1,000  kw 

200  kw 

100  kw 

Nominal  ground  wave  range 

700  nautical  miles 

200  nautical  miles 

1200  nautical 

over  sea  water 

Nominal  standard  deviation 

1  microsecond 

.01  mierosecond 

miles 

0.1  microsecond 

Signal  to  noise  ratio 

3:1 

10:1 

1:10 

required  to  operate 

Sky  waves  useful 

Yes 

No 

^  es 

on  fre(}uencies  of  180  KC/S  and 
200  KC/S.  In  1951  the  Cyclan  pro¬ 
gram  underwent  a  change — principles 
of  pulsing  and  j)hase  coding  were 
added,  and  the  name  Cytac  became 
associated  with  the  program.  A  part 
of  the  Cytac  program  w  as  a  high-pre¬ 
cision  navigational  system  operating 
on  100  KC/S.  Evaluation  of  the  sys¬ 
tem  during  the  period  1952-55  indi¬ 
cated  that  the  equipment  was  capable 
of  providing  navigational  position 
data  of  high  accuracy  over  a  large 
area. 

In  1956  the  I  nited  States  Coast 
Guard  carried  out  lOO  KC/S  radia¬ 
tion  tests  and  assumed  resj)onsibility 


The  ({uality  of  a  Loran  navigation 
system  is  dependent  upon  several 
factors  which  can  be  divided  into  two 
categories — fl)  the  geometric  config¬ 
uration  of  the  hyperbolas  defining  the 
system,  and  (2  I,  the  precision  of  the 
time  difference  measurements.  Once 
the  stations  in  a  network  have  been 
located,  the  geometric  configuration 
is  established  and  will  not  change  for 
that  particular  network. 

In  regard  to  time  difference  meas¬ 
urements,  it  has  been  found  that  the 
velocitv  of  propagation  of  the  radio 
ground  wave  is  affected  by  the  nature 
of  the  earth’s  surface  and  bv  changes 
in  weather  conditions.  The  variant  in 


the  travel  time  of  the  propagated 
ground  wave  from  the  transmitter  to 
a  point  in  the  service  area  is  called 
“the  secondary  phase  factor.  If 
propagation  is  o\er  a  homogeneous 
path  such  as  sea  water,  the  conduc¬ 
tivity  of  which  remains  relatively 
constant,  an  accurate  prediction  of 
the  secondary  phase  factor  correction 
is  possible.  This  correction  is  applied 
to  the  Loran  charts  and  tables  at  the 
time  of  their  preparation,  and  need 
not  concern  the  navigator.  If  the  path 
of  propagation  contains  considerable 
lengths  of  terrain  whose  dielectric 
characteristics  change  with  heat,  hu- 
miditv,  and  weather  factors,  the  ad¬ 
ditional  variations  may,  if  the  time 
measurement  is  sufficiently  sophisti¬ 
cated  as  in  Loran-B  and  Loran-C.  l>e- 
come  significant.  These  variations 
can  often  be  minimized  by  careful 
selection  of  the  transmitting  station 
sites  to  provide  a  propagation  path  as 
homogeneous  as  possible  from  the 
transmitter  to  the  receiver. 

In  the  Loran-C  system  of  operation 
the  transmitter  synchronizers  'can 
maintain  system  constants  accurately 
to  the  order  of  0.1  microseconds.  The 
predictable  velocity  variations  of  the 
ground  wave  over  sea  water  are  ap¬ 
plied  in  the  preparation  of  the  Loran- 
C  charts  and  tables.  Secondarv  phase 
factor  corrections  for  ground  wave 
propagation  over  land  areas  are  tab¬ 
ulated  separately.  The  remaining  fac¬ 
tor  in  the  determination  of  a  line  of 
position  is  the  receivers  abilitv  to 
measure  accurately  the  time  differ¬ 
ence  between  tbe  arrival  of  tbe  Lo- 
ran-C  signals.  If  the  receiver  in  the 
service  area  of  a  Loran-C  network 
receives  a  good  signal  relative  to  the 
!ioise  level  (signal  to  noise  ratio  of 
2:1  I,  it  can  measure  the  time  differ¬ 
ence  to  an  accuracv  of  the  order  of 
0.05  microseconds..  If  the  signal  to 
noise  ratio  is  1  :10.  the  receiver’s  abil¬ 
ity  to  measure  time  differences  is  of 
the  order  of  0.25  microseconds.  TTius 
Loran-C  can  })rovide  useful  naviga¬ 
tional  information  under  conditions 
considered  too  j)oor  for  Loran-A  op¬ 
eration. 

The  I  nited  States  Atlantic  Coast 
Loran-C  network  consists  of  one 
master  station,  two  slave  stations,  and 
monitor  stations  which  insure  the 
transmission  of  accurate  navigational 
information.  Ecjuipment  at  the  trans¬ 
mitting  stations  maintains  synchroni¬ 
zation  of  the  signals  to  the  order  of 
0.1  microseco?uls.  It  was  predicted 
that  this  network  would  be  capable 
of  providing  na\igational  fix  infor¬ 
mation  to  an  accuracv  of  jdus  or 
minus  one-fourtb  of  a  nautical  mile 
for  a  distance  of  1200  nautical  miles 
^Continued  on  pap^e  55) 
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Loran  IN'avi^ation 

{Continued  from  pa^e  54) 

utilizing  the  ground  wave  signals. 

During  1958.  evaluation  operations 
conducted  in  the  service  area  of  the 
Atlantic  Coast  Loran-C  network  deni- 
onstrated  that  the  ground  wave  is 
useful  to  a  range  of  approximately 
13(K)  nautical  miles.  1  he  evaluation 
also  showed  that  navigational  fixes  to 
an  accuracx  of  one-fourth  of  one 
nautical  mile  are  ohtainahie  95' <  of 
the  time. 

Additional  navigational  informa¬ 
tion  is  furnished,  to  areas  heyond  the 
ground  waxe  service  area  hv  Loran-C 
sky  waves  I  radio  waves  which  are  re¬ 
flected  (>11  the  ionosphere  hack  to 
ea  rth).  Th  ese  waves  are  further  de¬ 
scribed  as  one.  two.  or  three  hop, 
depending  upon  the  number  of  times 
reflection  occurs  between  the  trans¬ 
mitter  and  receiver.  Since  sky  waves 
travel  a  longer  |)ath  to  arrive  at  a 
point  in  the  service  area  than  the 
ground  xvaves  do,  a  correction  factor 
must  he  made  to  sky  wave  readings. 
Tabulated  corrections  are  applied  hv 
the  navigator  xvhen  usifig  the  skv 
wave  propagation  mode. 

The  1958  evaluation  indicated  that 
Loran-C  first  hop  sky  xvaves  are  use¬ 
ful  to  approximately  2000  nautical 
miles  during  the  day,  and  to  a  range 
of  2300  nautical  miles  at  night.  Mul¬ 
tihop  sky  xvaves  xvere  received  at 
night  to  a  range  of  approximatelx 
34f)0  nautical  miles.  The  stability  of 
sky  xxaves  is  of  the  order  of  |)lus  or 
minus  one  microsecond  except  during 
periods  of  sunrise  and  sunset  xvhen 
accurate  use  of  the  sky  xvave  |)ropa- 
gation  modes  is  not  ])ossil)le  xvith 
present  knoxvledge.  During  periods 
of  normal  o|)erating  conditions  and 

Marine  (^orps 

{Continued  from  j)(ifie  43) 

to  he  ifitroduced.  is  a  lightxveight. 
highiv  portable,  moxirig  target  indi¬ 
cator  which  is  capable  of  detecting 
enernv  personnel  and  vehicles.  4'his 
latter  device  xvill  he  used  to  su|)ple- 
ment.  and  in  some  cas(‘s.  replace  ob¬ 
servation  and  listening  posts.  To¬ 
gether,  the  two  e(piipments  xvill  con¬ 
tribute  to  the  operational  reipiirement 
for  all-round.  24*hour.  all-xveather 
electronics  detection  of  the  (memy. 

Another  interesting  Marine  Corps 
development  is  knoxyn  as  BASICS 
f  Battlefield  Area  Surveillance  and 
Integrated  Communications).  Data 
techni(|ues  are  being  used  in  this  sys¬ 
tem.  Reduced  to  its  fundamentals, 
BASICS  ecjuipment  consists  of  nu¬ 
merous  hand-held  message  genera¬ 
tors.  a  memory  drum,  a  Flexowriter, 
and  a  displav  tube.  T  he  message  gen- 


within  range  of  the  first  hop  skv 
xxave,  it  is  possible  to  obtain  a  line 
of  position  accuracy  within  the  serv¬ 
ice  area  of  approximatelx  txvo  nau¬ 
tical  miles  for  95'v  of  the  time. 

T'he  probable  error  of  Loran-(' 
navigational  fixes  results  from  the 
errors  contained  in  the  time  differ¬ 
ence  measurements.  A  sizable  por¬ 
tion  of  this  error  is  contributed  bv 
the  Loran-C  e(|uipment.  The  results 
discussed  in  the  foregoing  para- 
graj)hs  are  liased  on  evaluation  of  the 
I  nited  States  Atlantic  Coast  netxvork 
xvhich  operates  development  model 
etjuipment  more  than  10  years  old. 
Xexver  and  better  instrumentation 
technicjues  reduce  the  equipment  er¬ 
rors.  and  Loran-C  netxvorks  of  the 
fut  ure  should  perform  more  accu¬ 
rately  under  the  same  environmental 
conditions.  A  three-station  chain  lo¬ 
cated  in  the  Mediterranean  area  com¬ 
menced  operation  during  the  late 
Spring  of  1959.  Evaluation  of  this 
chain  has  verified  the  first  predic¬ 
tions. 

The  terminology  describing  the 
poxver  output  of  a  Loran  transmitter 
indicates  the  power  that  the  trans¬ 
mitting  station  would  be  radiating  if 
the  signal  consisted  of  a  continuous 
sine  xvave  which  matches  the  largest 
radio  fre(|uency  cycle  of  the  pulse. 
Loran-C  ])ulse  groups  are  transmit¬ 
ted  in  accordance  xvith  one  of  the  re¬ 
currence  rates  listed  in  the  table  ap¬ 
pearing  in  this  article.  Simply  stated, 
this  means  that  the  transmitter  radi¬ 
ates  a  group  of  pulses  and  then  rests 
for  a  relatively  long  period  of  time. 
The  average  poxver  radiated  bv  a 
transmitting  station  labelled  as  “100 
kiloxvatt  peak”  is  about  2  kiloxvatts. 

Loran-C  receiving  equipment  noxv 
in  use  presents  continuous  navigation 

erator  permits  an  observer  to  register 
information,  check  his  xvork  for  ac¬ 
curacy.  and  press  a  sxvitch  for  hurst 
transmission  of  his  digital  message 
over  the  standard  Fleet  Marine  Force 
communication  netxvork.  Figure  1 
shoxvs  BASICS  Message  Generator. 
The  message  is  received  at  the  com¬ 
mand  post,  stored  in  the  memory 
drum,  printed  in  hard  copy  by  the 


information  by  electrical  signals  and 
or  mechanical  shaft  rotation  of  read¬ 
out  dials.  This  ecjuipment  has  the 
capacity  for  other  visual  presenta¬ 
tions  by  use  of  automatic  com|)uting 
and  display  devices. 

The  list  of  potential  applications 
of  Loran-C  has  continued  to  groxv 
since  its  accuracy  of  the  order  of  0.1 
microseconds  has  been  operati(»fially 
demonstrated.  The  great  stability  of 
the  transmissions  has  made  it  a  con¬ 
tender  as  a  xvoiTdxvide  timing  dev  ice. 
The  large  day  and  night  range  of 
stable  ground  and  first  hoj)  sky  xvaves 
have  made  it  attractive  for  the  gen¬ 
eration  of  pictorial  positional  data  in 
high  speed  aircraft.  This  was  fore¬ 
seen  early  in  the  development  of  user 
equipment  and  the  outputs  xvere  ac¬ 
cordingly  designed  to  he  unambigu¬ 
ous,  continuously  rotating,  and  xvith 
output  torques  in  excess  of  one  dyne 
centimeter.  These  outputs  can  also 
drive  appropriate  converters  for 
either  Rho  Theta  or  latitude  and 
longitude  presentation. 

The  National  Academy  of  Sciences 
has  indicated  that  the  oceans  are  one 
of  our  great  unexplored  natural  re¬ 
sources.  Position  at  sea  is  one  of  the 
parameters  needed  for  exploration  of 
these  areas.  Loran-C  can  provide 
these  parameters  to  an  accuracy  and 
range  that  has  not  heretofore  been 
possible. 

Loran-C  receiver  -  indicators  are 
noxv  under  manufacture  by  three 
United  States  companies.  Vs  more 
receiver-indicators  become  available 
it  can  be  safely  predicted  that  Loran- 
C  will  become  one  of  the  most  useful 
navigational  and  scientific  tools  of 
the  space  age. 


Flexoxvriter.  and  recreated  on  the  dis¬ 
play  tube.  The  intelligence  oflicer  is 
presented  xvith  timely  information  for 
evaluation,  processes  it  into  intelli¬ 
gence,  and  (juickly  passes  the  infor¬ 
mation  to  the  commander.  BASICS 
can  also  be  adapted  to  a  variety  rif 
other  uses,  such  as  fire  support  and 
logistical  support.  Hoxvever.  at  pres¬ 
ent.  evaluation  of  BASICS  is  being 
confined  to  its  operational  suitability 
for  faster  collection  and  interpreta¬ 
tion  of  information. 

The  Marine  Corps,  together  with 
the  other  Military  Services,  is  alxvays 
striving  to  develop  more  efficient  and 
effective  teclmicjues  and  equipment  to 
inciease  combat  capabilities.  As  the 
Marine  Corps  changes  from  the  old 
to  the  new,  hoxvever,  readiness  posture 
is  maintained.  Marine  Corps  units 
xvill  figlit  xvith  whatever  is  on  hand. 


Figure  4. 
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is  experienced. .  • 
in  Data  Storage  Systems 


No  man-made  memory  device  has 
yet  equalled  the  human  brain  from 
the  standpoint  of  combined  storage 
capacity  and  random-access  time. 

The  closest  approximation  is  LFE's 
HD  Drum.  Within  approximately 
one  cubic  foot,  the  LFE  HD  Drum 
stores  up  to  15  million  bits  of 
information  .  .  .  has  a  random-access 
time  of  one-sixth  of  a  second. 

LFE  is  experienced  in  the  design, 
development  and  manufacture  of 
Data  Storage  Systems  for  both 
military  and  industrial  applications. 

Further  details  about  LFE  Storage 
Systems  may  be  had  by  writing  the 
Vice  President  of  Marketing.  Ask 
for  Technical  Data  Digest  No.  6034. 
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A  UK  AKT  OK  COMMKMCATION  is 
perhaps  (he  most  furidainental  f)f 
human  aecornplishmenls.  insofar  as 
social  development  and  mass  educa¬ 
tion  of  mankind  are  concerned.  I'lie 
earliest  elTorts  at  communication  were 
hy  nu*ans  of  grunts  and  snarls  \Nhich. 
later,  led  to  the  sjioken  word.  Healiz- 
in- the  I  imitation  of  the  sjieech  range, 
even  though  it  was  amplified  hv 
sliouting,  man  has  continuouslv 
sought  a  means  of  augmenting  tlie 
range  of  his  communication. 

']  here  has  been  steady  progiess  in 
the  development  of  improved  com¬ 
munication  methods  since  the  advent 
of  the  first  amplif\ing  aids,  which 
jiroliahly  consisted  of  pounding  on 
hollow  logs  or  hellowing  through  ani¬ 
mal  horns.  1  his  progress  undouhted- 
ly  |)aced  the  humanizing  aspects  of 
hrute  man.  W  hen  the  means  of  com¬ 
munication  hy  electrical  impulses 
through  wires  and  later  hy  radio 
waves  was  developed,  communication 
possibilities  became  world  wide  and 
the  peoples  of  the  earth  were  knitted 
together  more  closely.  As  the  external 
aspects  of  communication  became 
elect ronicall)  more  sojihisticated.  the 
biologist  began  to  look  with  interest 
upon  these  amplifying  methods  as  a 
possible  means  of  communicating  in¬ 
formation  on  the  inner  workings  of 
man’s  physiology  to  an  investigator 
with  greater  accuracy  and  discern¬ 
ment  than  heretofore  possible.  The 
early  electronic  eijuipments  used  in 
radio  communications  were  too  cum¬ 
bersome,  liowever,  and  actual  utility 
had  to  wait  for  later  refinements. 
With  the  present  day  development  of 
transistors,  microcircuitry  and  mini¬ 
aturization.  the  opportunities  for 
[dectronic  investigation  of  biological 
phenomena  have  increased  corre¬ 
spondingly. 

d  he  earliest  methods  of  trans¬ 


mitting  biological  information  from 
internal  man  to  an  investigator  were 
rudimentary  and  slow  to  improve. 
Laennecs  stethoscope  was  invented 
in  lol9  and  prior  to  this  the  doctor 
listened  to  chest  sounds  by  pressing 
his  ear  against  the  jiatient.  Later, 
the  stethosco|)e  evolved  from  a  hol¬ 
low  tube  to  a  device  with  a  dia¬ 
phragm  pickup,  thus,  enabling  the 
physician  to  hear  and  differentiate 
between  lieart  and  breath  sounds,  as 
well  as  other  internal  visceral  move¬ 
ments.  Later,  development  of  the 
bloofl  pressure  cuff  and  kymographic 
recordings  improved  the  accuracy  of 
interpretation  of  physiological  noises, 
but  it  did  nothing  to  increase  the 
range  of  transmission  from  the  source 
to  the  receiver. 

As  biological  information  related 
to  electrical  phenomena  in  the  human 
body  accrued,  the  application  of  elec¬ 
tronic  methods  continued.  When  it 
became  known  that  the  electrical  pat¬ 
terns  of  functioning  organs  could  be 
isolated  and  interpreted,  the  electro- 
cardiogra])h  and,  later,  the  electro- 
encephalogra|)h  were  developed.  To¬ 
day,  a  great  many  pressure  factors, 
sounds  and  electrical  \ariations  can 
he  transmitted  from  within  the  body 
to  the  external  environment  through 
the  medium  of  transducer  tipped 
catheters,  internal  and  external  im¬ 
planted  electrodes  and  devices  for 
picking  up  surface  pressure,  electrical, 
and  thermal  changes. 

W^ith  these  phvsiological  electronic 
devices  at  his  disposal  and  with  the 
development  of  miniature  transmit¬ 
ters.  the  imaginative  biologist  began 
to  consider  ways  of  securing  biolog¬ 
ical  information  from  inaccessible 
subjects  and  from  those  located  in 
remote  |)laces. 

The  aveniK's  of  investigation  that 


became  j)ossihle  through  the  use  of 
telemetering  biological  information 
were  many  and  varied.  Typical  of 
these  were  those  concerned  with 
natural  history,  where  the  biologist 
saw  an  opportunity  to  follow  the  life 
functions  of  wild  life  in  its  natural 
habitat.  The  physiologist  and  clinical 
medical  researcher  saw  their  opj)or- 
tunity  in  the  study  of  subjects  in 
motion  and  under  no  direct  observa¬ 
tion,  thus,  insuring  no  emotional  or 
psychological  response.  I  he  medical 
practitioner  envisioned  the  utility  of 
telemetering  in  the  possibility  of 
transmitting  information  directly 
from  a  patient  to  a  specialist  for 
diagnostic  consultation.  Perhaps  the 
most  publicized  use  for  telemetering 
has  been  in  the  aerospace  medical 
field  where  physiological  and  bio¬ 
chemical  information  has  been  tele¬ 
metered  to  ground  and  airborne 
monitors  bv  the  operators  of  air¬ 
planes.  high  altitude  balloons  and 
subjects  in  space  probes.  Teleineter- 
ing  of  Fiiedical  information  will  cer¬ 
tainly  he  a  highly  necessary  adjunct 
to  space  flight  especially  in  its  early 
developmental  stages:  first,  to  gather 
information  as  to  the  various  stressor 
effects  of  space  on  Inological  systems 
and.  secondly,  to  monitcir  and  protect 
the  man.  himself,  in  space. 

In  rex  iewing  the  telemetering  work 
in  natural  history  sponsored  by  the 
Office  of  \aval  Research,  interesting 
and  informative  data  come  to  light. 
Just  as  in  the  human,  animals  are 
also  susceptible  to  the  presence  of 
man.  both  emotionally  and  biolog¬ 
ically.  FAen  in  such  a  complacent 
animal  as  a  cow.  human  presence  in¬ 
variably  results  in  an  increased  blood 
pressure  and  heart  rate.  Therefore, 
if  the  normal  metabolic  functions  of 

{Continued  on  page  66.  col.  3) 
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induced  current  i?;  reached  when  the 
structure  height  a|jj)roaches  0.25 
wavelengths.  Oeyund  this  height  the 
current  reduces.  A  second  peak  is 
again  reached  when  its  height  ap- 
|)roaches  0.75  wavelengths.  I  he  rela¬ 
tive  magnitude  of  the  current  peaks 
observed  when  the  structure  ap¬ 
proaches  odd  (juarter-wavelengths  in 
height  depends  greatly  upon  its  spac¬ 
ing  from  the  dri\en  antenna  and  its 
length-to-diameter  ratio.  1  he  fatness 
of  the  structure  is  related  to  its  “Q” 
and.  hence.  t«)  the  sharpness  of  its 
response  as  its  electrical  height  varies, 
lall  thin  structures  are  characterized 
by  pronounced  current  peaks  of  large 
amjditude  near  the  resonant  heights. 
Fat  structures  produce  more  moderate 
efiects  over  much  wider  variations  in 
their  electrical  height. 

The  characteristic  silhouette  of 
Navy  ships  is  Cf)mprised  of  a  multi¬ 
tude  of  vertical  grounded  conductors. 
They  range  in  height  from  a  few  feet 
to  as  much  as  200  feet.  Mast  heights 
of  100  feet  are  common  on  ships  as 
small  as  destroyers.  For  these  mast 
heights  serious  effects  on  the  antenna 
radiation  patterns  would  be  antici¬ 
pated  for  frefjuencies  near  2.5  M(].  At 
this  frequencN  the  mast  would  be 
approaching  (juarterwave  resonance. 
These  effects  are  experienced  in  prac¬ 
tice  and  serious  distortion  of  radia¬ 
tion  patterns  is  encountered  when  the 
spacing  between  the  antenna  and  the 


nas  that  cannot  he  overcome  b\  con- 
\entional  techniques. 

W  hen  currents  flow  on  a  vertical 
portion  of  the  ship  s  structure  it  auto¬ 
matically  becomes  a  part  of  the  radi¬ 
ating  element.  The  current  induced 
upon  it  radiates  just  as  the  current 
in  the  antenna  radiates.  Most  ship¬ 
board  HF  antennas  are  required  to 
radiate  omnidirectionally.  When  the 
radiation  resulting  from  currents 
flowing  on  the  ship’s  structure  is  un¬ 
controlled  it  can  adversely  add  to,  or 
subtract  from,  the  desired  radiation 
from  the  antenna.  \\  hen  this  haj)pens 
omnidirectional  coverage  is  not 
achieved. 

I  he  amount  of  current  that  is  in¬ 
duced  upon  a  vertical  portion  of  the 
ship’s  structure  by  an  antenna  de¬ 
pends  upon  many  factors.  These  in¬ 
clude  the  heights  of  the  structure  and 
the  antenna,  the  diameter  of  the 
structure,  the  separation  between 
structure  and  antenna,  in  terms  of 
wavelength,  and  their  positions  with 
respect  to  each  other.  Under  proper 
conditions  the  current  induced  in  the 
ship's  structure  can  be  almost  ecjual 
in  magnitude  to  the  current  that  is 
flowing  in  the  antenna.  This  condition 
is  frequently  met  in  practice  due  to 
the  large  frequency  range  over  which 
the  antennas  must  operate. 

1  he  current  induced  in  a  grounded 
parasitic  structure  is  generally  (|uite 
small  until  the  structure  becomes 
about  0.1  wavelength  tall.  A  peak  of 


/-Vt  FIRST  GLANCE  it  would  seem  im¬ 
possible  to  design  an  eflicient  antenna 
system  for  a  Aavy  ship.  The  design 
objectives  a})pear  to  present  many 
conflicting  and  unattainable  goals. 
These  goals  are  now,  however,  being 
reached  by  the  application  of  “Elec¬ 
tronic  Architecture  ” — the  parallel  and 
coordinated  development  of  antennas 
and  ship  structure. 

One  of  the  most  difficult  shipboard 
antenna  s\  stem  design  problems  is 
the  MF/HF  communication  antennas 
which  operate  in  the  frequency  range 
of  500  KC  to  50  MC.  Vertically  polar¬ 
ized.  the  antennas  are  used  to  propa¬ 
gate  ground  waves  and  sky  wave  en- 
ergv  to  ranges  as  great  as  several 
thousand  miles. 

Hie  long  wavelengths  of  the  HF 
range  re(|uire  the  use  of  unbalanced 
antennas  for  shipboard  use.  They  are 
fed  by  coaxial  transmission  lines  at 
various  places  about  the  ship’s  struc¬ 
ture.  usually  some  distance  from  the 
water.  The  current  flow  in  an  un¬ 
balanced  antenna  under  these  condi¬ 
tions  is  very  complicated.  Current  is 
not  restricted  to  the  so-called  “anten- 
na.*’  or  wire  comprising  the  antenna. 
Portions  of  the  current  flow  on  the 
conducting  ship’s  structure  and  on 
the  ocean  surface.  Currents  flowing 
in  the  antenna  also  induce  other  cur¬ 
rents  on  the  ship’s  structure  and  in 
nearbv  antennas.  These  currents  can 
cause  inherent  limitations  in  the  radi¬ 
ation  properties  of  shipboard  anten¬ 


fig,  1 — Brass  scale  model  (lf48  scale)  utilized  on  Navy 
Electronics  Laboratory  model  range.  Brass  is  used  because 
of  malleability^  resistance  to  rust  and  corrosion,  low  cost, 
and  requisite  technical  parameters. 

Fig,  2— Partial  view  of  Navy  Electronics  Laboratory  ship 
model  antenna  range,  showing  160-ft,  diameter  gr€mnd  plane 
(bottom  center);  turntable,  with  1/48  scale  model  (lower 
right )i  oO-ft,  ratlins  Zenith  wooden  arch  (center). 
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mast  is  sufilcient  to  permit  addition 
and  cancellation  of  their  radiated 
fields.  When  the  antenna  is  quite 
close  to  the  mast,  its  effect  can  be 
manifested  by  a  lar«:e  reduction  in 
net  radiated  power  or  impedance 
variations  rather  than  by  nulls  in 
radiation  coverajre.  Similar  effects 
are  caused  by  the  stacks  and  other 
appurtenances  at  higher  frequencies 
where  wavelengths  are  smaller.  Usu¬ 
ally  there  are  overlapping  effects.  The 
resulting  radiation  is  a  combination 
of  radiation  from  the  antenna  and 
from  the  masts,  stacks,  deck  houses, 
cranes,  guns,  boats  and  boat  davits. 
Pattern  distortion  is  experienced  over 
the  entire  fre(|uency  range  of  interest. 

At  the  higher  fre(|uencies  it  is 
sometimes  possible  to  install  an  an¬ 
tenna  sufficiently  far  away  from 
potential  reradiating  structures  to  pre¬ 
vent  major  radiation  distortion.  If  a 
separation  of  a  wavelength  or  more 
can  be  provided  between  the  antenna 
and  the  structure,  moderate  effects 
can  usually  be  obtained.  This  can  be 
accomplished  at  20  MC,  for  example, 
where  a  wavelength  is  approximatelv 
50  feet.  It  is  not  feasible,  however,  at 
2  MC  where  the  wavelength  is  ap¬ 
proximately  500  feet. 

The  2-to-6  MC  frequency  range  is 
of  prime  importance  to  Navy  ship¬ 
board  communications.  These  fre¬ 
quencies  provide  ground  wave  cover¬ 
age  for  tactical  and  operational  usage. 
Omnidirectional  coverage  is  essential 
for  the  successful  accomplishment  of 
these  functions.  In  this  frequency 
range  the  masts  and  stacks  cause  their 
severest  effects  on  the  patterns  of  ship 
antennas,  d  hese  effects  must  be  con¬ 
trolled  and  used  l>eneficially  in  sys¬ 
tem  design.  The  simplest  w^ay  of 
exercising  the  necessary  control  is  to 
unite  the  antenna  and  the  parasitic 
structure  into  a  single  radiating  ele¬ 
ment.  Omnidirectional  coverage  is 
obtained  from  this  single  source  of 
radiation. 

Usually  it  is  possible  to  |)rovide 
only  one  2-to-6  MC  antenna  having 
omnidirectional  characteristics.  How¬ 
ever,  more  than  one  circuit  is  re- 
(juired  in  this  frequency  range  by  all 
shi|)s.  Transmitter  couj)lers  are  avail¬ 
able  to  enable  the  simultaneous  use 
of  a  single  antenna  l»y  several  trans¬ 
mitters.  For  acceptable  coupler  efli- 
ciency  the  antenna  must  have  broad¬ 
band  impedance  characteristics.  A 
T:1  VSWR  (voltage  standing  wave 
ratio)  on  a  50  ohm  line  at  all  fre¬ 
quencies  is  usuallv  required.  Con¬ 
formal  antennas,  integrated  into  a 
ship’s  structure,  are  designed  to  pro¬ 
vide  these  characteristics  over  a  3:1 
frequencv  range. 

The  (jesign  of  antennas  of  this 


complexity  recjuires  an  intimate 
knowledge  of  the  electrical  character¬ 
istics  of  a  ship  s  structure.  Due  to 
the  large  number  of  parameters  and 
unknowns  involved.  experimental 
methods  must  be  employed.  This  can 
be  accomplished  rapidly,  economical¬ 
ly  and  accurately  with  scale  models. 
I  nique  ship  model  range  facilities 
are  used  at  the  Navy  Electronics  Lab¬ 
oratory,  San  Diego,  California  for 
these  studies. 

Complete  ship  models  are  con¬ 
structed  for  the  2-to-30  MC  studies. 
These  models  are  constructed  to  1/48 
scale  (^4 'inch  equals  1  foot).  This 
scale  factor  has  been  selected  for  ease 
in  construction  and  to  utilize  avail¬ 
able  electronic  test  equipment.  Models 
are  constructed  of  sheet  brass,  com¬ 
plete  in  all  topside  external  details. 
See  Figure  I. 

1  he  ocean  is  simulated  by  a  large, 
unobstructed,  highly  conducting 
ground  lane.  The  center  section  of 
the  ground  plane  is  a  flat  metal  turn¬ 
table,  22  feet  in  diameter,  for  rota¬ 
tion  of  the  models.  The  turntable  yvill 
accommodate  1  /48  scale  models  of 
the  largest  naval  vessels.  Surround¬ 
ing  the  turntable  is  a  level,  circular 
asphalt-concrete  field.  160  feet  in 
diameter,  covered  with  a  thin  coating 
of  sprayed  lead. 

To  record  an  antenna  directivity 
pattern,  a  continuous  signal  is  sent  to 
the  model  from  a  source  antenna  at 
the  edge  of  the  field.  The  model  an¬ 
tenna  under  test  is  connected  to  a 
receiver  from  which  an  audio  output 
is  obtained.  The  magnitude  of  the 
audio  signal  is  used  to  control  the 
deflection  of  a  pen  on  a  polar  re¬ 
corder,  the  turntable  of  which  is 
rotated  in  synchronism  with  the  re¬ 
volving  model  so  that  signal  strength 
amplitude  is  plotted  as  a  function  of 
bearing.  This  plot  is  a  characteristic 
of  the  ship  antenna  and  it  is  applica¬ 
ble  regardless  of  yvhether  the  anten¬ 
na  is  used  for  transmitting  or  receiv¬ 
ing.  Azimuth  (ground-wave)  patterns 
may  be  plotted  by  transmitting  sig¬ 
nals  from  a  parabola  located  on  the 
ground  at  the  edge  of  the  field.  Zenith 
coverage  patterns  may  also  be  taken, 
to  an  elevation  of  65  degrees  above 
the  shij),  by  transmitting  from  a 
source  antenna  traveling  up  the  face 
of  an  80  foot  radius  wooden  zenith 
arch  located  on  the  edge  of  the  field. 
See  Figure  2. 

The  lead-covered  giound  plane  and 
turntable  were  carefully  designed  to 
eliminate  variances  in  directivity 
patterns  caused  bv  discontinuities 
yvithin  the  field.  The  periphery  of 
the  field  is  sharply  scalloped  to  re¬ 
duce  standing  waves  which  might  be 
produced  by  reflections  from  the 


outer  edge.  The  turntable  was  de¬ 
signed  w  ith  an  overhanging  lip  which 
turns  within  a  trough  in  the  ground 
plane,  proyiding  capacitive  coupling 
to  maintain  continuity.  Discontinui¬ 
ties  between  the  ship  model  and  the 
turntable  are  eliminated  by  soldering 
the  model  to  the  turntable. 

Antenna  pattern  measurements  are 
used  as  the  first  step  in  the  design 
of  a  shipboard  antenna  system.  Tests 
are  made  to  determine  the  inherent 
electrical  characteristics  of  the  shi[)’s 
structure.  Where  necessary,  portions 
of  the  structure  are  removed  and 
assembled  in  a  step-by-step  fashion  to 
identify  and  isolate  individual  effects. 
Analysis  of  these  tests  determines 
yvhich  portions  of  the  shi})’s  structure 
must  be  included  in  the  development 
of  antennas  recjuired  to  meet  opera¬ 
tional  needs. 

I  sually  more  than  one  element  of 
superstructure  must  be  included  in 
the  development  of  an  antenna.  For 
example,  on  a  destroyer  it  is  neces¬ 
sary  to  include  both  the  tall  mast  and 
the  stacks  in  designing  a  2-to-6  MC 
antenna.  The  radiation  patterns  for 
an  antenna  of  this  type  can  be  esti¬ 
mated  with  reasonable  accuracy.  Im¬ 
pedance  characteristics,  however,  are 
greatly  influenced  by  antenna  config¬ 
uration  and  environment  and  cannot, 
usually,  be  estimated  yvith  suflicient 
accuracy. 

Impedance  studies  are  made  yvith 
the  scale  ship  models  to  develop  the 
antenna  configurations.  Upon  com¬ 
pletion  of  these  studies  the  radiation 
patterns  are  measured  to  confirm  that 
they  are  within  design  limits.  For 
existing  ships  it  is  sometimes  neces¬ 
sary  to  relax  design  limits.  Antenna 
performance  is  governed  by  basic 
physical  laws.  When  ship  structure  is 
not  in  conformance  with  these  laws 
optimum  antenna  design  is  not  pos¬ 
sible.  Extensive  revisions  of  existing 
structures  is  frequently  too  costly  or 
impractical  to  effect. 

Significant  improvements  are  being 
accomplished  in  existing  ships  bv  in¬ 
tegrating  antennas  into  their  struc¬ 
ture.  Within  the  basic  limitations  of 
their  environment,  these  antennas 
provide  optimum  performance.  Other 
techni(jues  also  are  being  used  to  im¬ 
prove  antenna  .^system  capabilities. 
Tor  example,  broadband  receiving 
antennas  are  being  installed  atop  gun 
turrets  to  provide  reduced  interfer¬ 
ence  and  improved  efficiencv  and 
radiation  coverage.  Similar  installa¬ 
tions  for  UHF  ship-to-air  communica¬ 
tion  antennas  enables  antenna  instal¬ 
lations  at  the  optimum  height  al)ove 
yvater. 

For  long  range  sky  wave  communi- 

{ Continued  on  page  63,  col.  3) 
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Another 

Continental  Electronics 
Contribution 
in  Super  Power  Radio 


Congratulations,  Navy! 

Right  now  regular  and  reliable  communications  between  Pearl  Harbor  and 
W'ashington,  D.  C.  are  possible  via  radio  signals  beamed  to  the  moon  and 
l)ounced  back  down  to  earth. 

This  “moon-bounced”  transmission  lessens  the  possibility  of  jamming  by  enemy 
or  nature  because  the  signal  is  beamed  up  and  bounced  back  down  instead  of 
horizontally  as  in  normal  radio  communieation. 

Communications  Moon  Relay  (CMR)  or  “Moon  Bounce”  is  today  a 
reality.  It  will  be  operational  before  the  year  ends.  Continental  Electronics  is 
proud  indeed  of  providing  the  super  power  radio  transmitters  that  make 
possible  this  newest  communications  system. 
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COMMUNICATIONS  FOR  COMMAND  CONTROL  IN  AN 

I 

AMPHIBIOUS  ASSAULT  by  VICE  ADMIRAL  G.  G.  TOWNER,  USN 

COMMANDER  AMPHIBIOUS  FORCES,  ATLANTIC 


AMi’HiHiors  W  AHFAKK  integrat(?s 
\irtually  all  ty|)es  of  ships,  air¬ 
craft.  weapons  aiul  landiii"  forces  in 
a  concerted  military  effort  against  a 
hostile  shore.  Current  tensions  in  the 
world  are  such  that  the  einplovment 
of  Amphihious  Striking  Forces  in 
limited  or  cold  war  incidents  is  an 
ever-present  possibility.  As  Admiral 
Burke  expressed  it,  ‘‘There  is  no  sin¬ 
gle  element  of  the  National  War 
capability  more  essential  than  the 
ability  to  put  modem  marine  forces 
ashore  immediately  after  a  limited  ag¬ 
gression  starts.’* 

I  he  amphihious  op(*ralion  is  a 
comj)lete  operation  within  itself.  This 
includes  planning,  embarkation  of 
troops  and  ecjuipment,  rehearsals, 
movement  to  the  objective  area,  final 
preparation  of  the  objective,  assault 
landing  of  troops  and  accomj)anying 
supplies  and  eejuipment,  and  support 
of  the  landing  force  until  termination 
of  tin*  amphibious  operation.  The 
closest  cooperation  and  most  detailed 
coordination  among  all  participating 
forces  are  essential  to  success.  The 
zenith  f)f  the  operation  is  the  assault: 
at  this  point  the  demands  on  our 
coriimunication  systems  are  heaviest. 

1  would  like  to  state  that  I  have 
confined  my  remarks  hereiii  oidy  to 
the  naval  side  of  the  picture.  This  is 
just  half  the  story,  d  he  Landing 
Force  communications  are  ecjually 
necessary  for  a  successful  assault. 
The  Navy  and  Marines,  since  they 
constantly  train  together,  are  now  a 
well  integrated,  highly  coordinated 
team.  However,  when  the  occasion 
arises  for  the  Navy,  Army  and  Air 


force  to  plan  and  conduct  a  joint 
amphibious  operation,  I  am  repeated¬ 
ly  gratified  at  our  common  under¬ 
standing  of  communications  and  the 
compatibilitv  of  techni()ues  and  e({uip- 
ment.  We  ha\e  made  great  progress 
in  this  field.  Joint  procedures,  stand¬ 
ards  and  schools  are  paying  off. 

It  is  said  that  the  three  main  com- 
jionents  of  military  tactics  are  flexi¬ 
bility,  fire  power  and  the  ability  to 
command.  The  modern  amphibious 
assault  illustrates  these  principles  to 
the  highest  degrt*e.  flie  ability  to 
command  now  depends  upon  the  abil¬ 
ity  to  communicate  rapidly.  This 
must  begin  aboard  the  flagship  of  the 
Amphibious  Task  Force  (^)nimander. 

Aboard  the  Flafiship 

The  commander  must  have  the 
proper  communications  to  control  his 
highly  complex  force.  He  normally 
has  at  his  disposal  a  floating  radio 
station.  This  is  the  Amphibious  Force 
Flagship  (  A(X^l.  J  he  l  aconic  (  AGC- 
17 )  recently  w  as  sent  to  the  I  ml  i  an 
Ocean  to  insure  adeijuate  communi¬ 
cations  in  connection  with  the  Presi¬ 
dent’s  overseas  trip. 

Early  in  W  orld  W  ar  1 1,  Admiral 
Hewitt  maintained  his  flag  aboard 
the  heavy  cruiser  Augusta  during  am¬ 
phibious  operations  in  the  Mediter¬ 
ranean.  flowever,  this  ship  proved 
too  small,  the  facilities  were  inade¬ 
quate,  and  jiositioning  the  ship  for 
its  part  in  naval  gunfire  support  was 
incompatible  with  its  command  and 
communication  duty.  The  AGC  was 
then  developed  and  the  Ancon  ( AGG- 
4)  was  the  first  on  the  firing  line 
available  for  operations  in  the  spring 


of  1943.  Today  five  of  her  type  are 
still  in  the  Active  Fleet.  Probafily  no 
other  t\pe  of  naval  ship  has  under¬ 
gone  so  many  electronic  modifica¬ 
tions.  During  the  Korean  W  ar  these 
ships  were  eijuipped  with  some  71  ra¬ 
dio  transmi’ters  and  192  receivers. 
Later,  bv  careful  re-analvsis  of  our 
communication  needs,  and  the  com¬ 
bining  or  elimination  of  functional 
circuits  and  installation  of  more  re¬ 
liable  eijuipment.  we  gradually  re¬ 
duced  the  electronic  equipment 
aboard.  During  the  Lebanon  crisis 
these  ships  were  able  to  meet  com¬ 
munication  needs  with  59  transmit¬ 
ters  and  90  receivers.  However,  to  im¬ 
prove  communications,  the  number 
(4  antennas  had  to  he  reduced.  This 
has  now  been  accomplished  bv  use  of 
I  HF  and  HF  multicouplers. 

fhe  space  aboard  the  flagships 
where  intelligence  is  received  and  dis¬ 
played  for  viewing  by  tlie  force  com¬ 
mander  is  Flag  Plot.  Here  tactical 
maps  and  charts  show^  what  might  be 
a  typical  display  of  the  disposition  of 
our  force  on  “D-Day”  as  it  begins 
the  attack  on  the  enemy  shore.  The 
types  of  ships,  numbers  of  aircraft 
and  jiersonnel  will  \ary  with  the 
known  enemy  situation.  Let  us  start 
from  the  beach  looking  seaward,  d  he 
maps  show’  Landing  Ships  dank 
(LST)  and  Landing  Ships  Dock 
(LSD  I  moving  in  behind  the  assault 
boat  wa\es  in  lanes  pre\iousl\  swept 
by  the  minesweepers.  Farther  out  is 
the  transport  area  where  the  Attack 
d  ransports  I  APA  I  and  Attack  C>argo 
Ships  (AKA)  are  debarking  troops 
and  equipment.  Behind,  in  the  heli- 


Fig.  1 


hipporling  Arm$  Coordination  Center— VSS  Mt.  McKinley  (AGC-7) 
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copter  launching  area,  the  helicopter 
assault  shij)s  I LPH I  are  launching 
and  recovering  helicopters.  On  the 
flanks  are  the  destroyers  and  cruisers 
providing  gunfire  and  missile  sup¬ 
port.  Beyond  are  the  carriers  for 
fighter  air  defense  and  close  air  sup¬ 
port.  Protecting  the  assault  from  ene¬ 
my  submarines,  the  Hunter-Killer 
force  stands  h\.  with  its  carriers,  de¬ 
stroyers  and  submarines.  These  are 
just  some  of  the  components  that 
could  be  invohed. 

To  weld  this  force  into  an  effective 
team  responsive  to  command  takes 
communication  planning,  training 
and  execution  that  is  unrivaled  in  any 
military  force.  Today,  large  scale  east 
coast  exercises  involve  some  60  ships 
and  the  communication  plans  often 
show  130  operating  radio  circuits, 
without  involving  those  of  the  Land¬ 
ing  Force.  ^  et  the  battle  for  I  wo 
Jinia  included  450  ships  and  the  Sic¬ 
ily  and  Normandy  campaigns  many 
more.  Such  numbers  naturally  great¬ 
ly  expand  the  links  of  command  re¬ 
quired.  To  prepare  for  such  larger 
increase  our  communication  plan 
must  be  so  designed  as  to  permit 
rapid  expansion  to  handle  changes  in 
command  relationships,  task  organi¬ 
zation  and  disposition  of  forces. 

Within  the  flagship  the  main  areas 
for  receiving  and  sending  informa¬ 
tion  are  Flag  Communications.  Sup¬ 
porting  Arms  Coordination  Center, 
Combat  Information  Center,  and  Ra¬ 
dio  Central.  Internal  teletype  loops 
are  used  for  the  distribution  of  mes¬ 
sages  throughout  the  ship.  Not  only 
does  this  system  insure  rapid  simul¬ 
taneous  multiple  delivery  to  the  prop¬ 
er  spaces,  but  it  also  eliminates  the 
necessity  of  breaking  anv  water-tight 
integrity  throughout  the  ship  for 
hand  delivery  of  messages. 

The  heart  of  the  ACC.  and  respon¬ 
sible  in  a  large  measure  for  the  suc¬ 
cess  of  the  operation,  is  the  Support¬ 
ing  Arms  Coiudination  Center  or 
commonly  known  as  SACC  (Fig.  1). 
This  is  normally  manned  by  Tactical 
Air  Control  S(|uadron  personnel 
along  with  gunfire  and  missile  suj)- 
port  coordinators.  This  group  re¬ 
ceives.  evaluates  and  renders  deci¬ 
sions  on  requests  for  air  support  and 
fire  power.  Communications  are  par- 
ticularlv  sensitive  in  this  area.  The 
best  e(|uipment  must  be  allocated,  and 
the  most  experienced  personnel  as¬ 
signed.  Onlv  then  can  we  achieve  the 
close  timing  and  coordination  essen¬ 
tial  during  all  phases  of  naval  gunfire 
and  air  support  operations.  The  })os- 
sibility  of  atomic  warfare  demands 
greater  control  and  greater  communi¬ 
cation  requirements. 

I  r^ight  mention  at  this  point  the 


constant  state  of  vigilance  recjuired  to 
combat  communication  deception  and 
jamming.  Our  proximity  to  a  poten¬ 
tial  enemy  ma\  give  him  the  oppor¬ 
tunity  to  attack  our  circuits.  Every 
operator  in  the  amphibious  force  is 
trained  to  recognize  and  circumvent 
jamming  or  infiltration.  Both  the 
Navy  and  the  Marines  have  units  that 
are  trained,  prepared  and  equipped 
to  simulate  all  forms  of  communica¬ 
tion  countermeasures.  These  units  are 
always  designated  to  participate  in 
amf)hibious  exercises  and  as  a  result 
the  Amphibious  Force  is  kept  ‘‘on 
its  toes.” 

After  the  exercise  is  over  and  the 
reports  are  in.  I  am  amazed  at  the 
volume  of  traflic  handled.  But  as  I 
proceed  throughout  the  ship  and  see 
the  operators  on  such  nets  as  the  Task 
Force  Commanders.  Surface  Tactical. 
Combat  Intelligence.  Tactical  Air 
Control.  Tactical  Air  Request,  Beach 
Master  Lateral,  Boat  Common,  Fight¬ 
er  Air  Defense.  Naval  Gunfire  Con¬ 
trol.  Beach  Reconnaissance,  and  Heli¬ 
copter  Direction.  1  am  reminded  that 
to  do  our  mission  successfully  de¬ 
mands  close  control.  Such  control  is 
only  achieyed  by  skilled  communica¬ 
tions. 

As  in  all  Naval  Task  Forces,  com¬ 
munications  in  the  Amphibious  Task 
Force  follows  the  chain  of  command. 
Control  extends  from  the  Amphibious 
Task  Force  Commander  to  the  Group 
Commander  down  through  the  Squad¬ 
ron  Commanders  who  are  directly  re¬ 
sponsible  for  the  ship-shore  move¬ 
ment  during  the  assault.  The  Group 
Commanders  are  normally  embarked 
in  an  AGC  and  the  Squadron  Com¬ 
manders  in  the  A  PA  Flagships.  These 
latter  ships  have  a  slightly  less  com¬ 
munication  capability  than  the  AGC. 

Additional  control  links  must  ex¬ 
tend  to  supporting  carriers,  to  friend¬ 
ly  airfields,  to  the  higher  military 
head(|uarters  ami  back  to  the  major 
communication  networks.  All  these 
requirements  take  careful  allocation 
of  equi])ment  and  personnel.  Our 
plans  must  be  tailored  to  yvhat  our 
communications  can  support.  We 
cannot  afford  to  “build  in”  poor  com¬ 
munications.  Therefore,  the  commu¬ 
nication  officer  must  be  consulted  on 
all  phases  of  the  operation  plan. 

Does  command  fail  yvithout  com¬ 
munications?  A  military  leader  seat¬ 
ed  at  his  desk  in  Washington  once 
stated,  “Without  communications  I 
command  nothing  but  this  desk  in 
front  of  me.”  Unit  commanders  in 
the  Amphibious  Force  cannot  place 
such  exclusive  reliance  on  communi¬ 
cations  for  the  exercise  of  command. 

There  is  no  substitute  for  just  plain 
initiative  and  common  sense.  Every' 


plan  must  be  so  clearly  yvritten,  that 
each  commander  can  reasonably  car¬ 
ry  out  his  |)art  even  if  communica¬ 
tions  fail.  \\  e  must  always  be  mas¬ 
ters  of  and  not  slaves  to  our  equip¬ 
ment.  (Computers  yvill  not  rejilace 
command  in  the  foreseeable  future. 

1  would  like  to  state  what  1  hope  to 
see  in  the  future  toward  improving 
our  Amphibious  Communications,  but 
before  I  do  let  me  say  that  the  Am¬ 
phibious  Task  Eorce  Commander  is 
not  merelv  concerned  with  communi¬ 
cations  in  the  objective  area.  I  he 
“enemy”  could  be  in  the  Arctic,  the 
Caribbean  or  the  Mediterranean.  It 
is  yery  possible  that  it  may  be  a  long 
haul  to  the  hostile  shore.  We  yvould 
very  likely  be  involved  yvith  carrier 
striki?ig  forces,  yvith  merchant  sliip 
escort  j)roblems.  logistics,  re-supply, 
intelligence  gathering  and  distribu¬ 
tion.  Our  plans  must  provide  the 
proper  communications:  conversely, 
they  must  also  provide  for  radio  si¬ 
lence.  if  necessary  .  3  he  technicjue  of 

visual  signalling  can  ne\er  be  a  “lost 
art”  in  the  amphibious  force. 

Although  the  bulk  of  the  amphibi¬ 
ous  personnel  trained  in  W  orld  W  ar 
II  and  Korea  have  left  the  active 
Navy,  their  experiences,  successes, 
failures  have  brought  cond>at-j)roven 
methods  into  the  standard  operating 
procedures  of  today.  I'hese  methods 
are  not  static  but  are  constantly  being 
challenged.  Each  operation  report  is 
carefully  scrutinized  to  strengtlien 
command  control.  Every  operation 
must  have  communications  test  objec¬ 
tives  designed  to  improve  upon  what 
we  have  today.  Communication  An¬ 
alysis  Teams  are  sent  on  the  exercises. 
The  proven  results  from  all  these 
sources  are  now  part  of  our  Naval 
Warfare  Publications  and  Landing 
force  Manuals,  providing  guides  for 
the  pro|)er  eriiployment  of  communi¬ 
cations.  I  hese  lechni(|ucs  further 
form  the  basis  of  our  present  NATO 
|)ubIications.  C.ombined  (»perations 
are  executed  with  such  counlrit“s  as 
I  urkey,  (/recce.  Italy  ,  Nationalist 
C.hina  and  many  others  with  remark¬ 
able  teamwork.  Ibis  is  due.  in  a 
large  measure,  to  our  commori  com¬ 
munication  publications. 

W  hat  Do  W^e  ISeed? 

I  realize  that  1  am  not  fully  aware 
at  this  level  what  the  scientists  and 
research  engineers  have  in  the  books 
for  the  future.  But  from  where  I  sit 
these  are  a  few  of  our  more  pressing 
needs.  lo  be*gin.  we  must  have  l)et- 
ter  air-ground  control  commu?iica- 
tions.  Our  helicopters  and  support 
aircraft  must  be  able  to  be  contacted 
at  low  leyel  at  greater  distances.  W^e 
need  positive  control.  Airborne  sin- 

i  Continued  on  pa^e  63,  col.  I) 
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Sixth  Fleet  Communicates 

^Continued  jrofu  jm^e  37  • 

(|uirc(l  to  shift  from  peacetime  pr<»- 
cedures  to  an  emer^encN  or  war 
status.  As  expected,  this  has  j)aid  ofT 
every  time  during  recent  emergencies. 

rhe  most  recent  and  dramatic  use 
of  Sixth  Fleet  |)o\ver  was  in  the  FJod 
Lehanon  crisis,  when  effective  com¬ 
munications  helj)ed  get  forces  on  the 
scene  in  time  to  prevent  a  major  out- 
hreak  of  trouble. 

Many  Fleet  ships  were  in  various 
ports  late  on  July  I  F  when  word  was 
seiit  from  Washington  for  the  .'^ixth 
fleet  to  provide  assistance  in 
Lehanon. 

Within  1.")  hours,  Marines  from  the 
!^ixth  Fleet  had  landed  in  I.elianon. 
covered  hy  fighter  and  attack  planes 
from  Sixth  Fleet  carriers  maneinerini' 
off  shore.  Phis  force  was  at  full 
strength  within  72  hours. 

\or  is  the  value  of  Sixth  Fh'et 
communications  appartmt  onl\  in 
military  situations.  For  example,  a 
radio  message  from  a  fleet  dest rover 
gave  tfie  (/reek  government  the  first 
word  of  an  eartlnpiake  that  brought 
<lisaster  to  the  community  of  \  olos. 
.'^ixth  Fleet  units  were  among  the 
first  outside  activities  to  learn  of  the 
December  flood  disaster  at  Frejus. 
f  ranee.  They  responded  instantiv  hv 
sending  a  doctor,  a  helicopter  and 
crew,  medical  supplies  and  food. 

Some  peacetime  episodes  have 
seriously  tested  tin*  flexibility  of  the 
.'^ixth  Fleet  communications  system. 

just  recently  when  the  Ihesident  of 
the  United  States  came  on  hoard  Des 
Moines  at  Athens,  the  flagship  was 
exercising  over-all  control  of  a  joint 
(  .  .S. -French  anti-submarine  and  anti¬ 
air  warfare  and  of  an  amphibious 
landing  operation  at  Anzio.  Xat- 
urally,  the  Fresidefit  s  arrival  placed 
still  greater  recpiirements  on  our 
communications.  .Some  of  the  needs 
of  the  Chief  Fxecutive  could  he  met 
hv  merely’  increasing  the  traffic  carried 
hv  our  usual  ra<lio  channels.  In 
other  cases.  y\e  set  up  specdal  circuits. 

hetween  l)ecemht‘r  13  when  he 
came  on  hoard  and  Dcf'emher  lo 
when  he  left  at  Toulon  we  handled 
numerous  personal  messages  frimi  the 
Fresident  to  the  W  hite  Douse  and  daily 
press  conf(‘rences  between  Mr.  Hag- 
erty  on  the  Des  Moines  'and  ahout 
fiO^iewsmen  on  the  I  SS  hssex  which 
yvas  in  company  yvith  the  /)c.s  Moines. 
In  addition,  we  relayed  about  100.0(10 
words  of  press  copy  and  more  than 
three  hours  of  broadcast  time  origi¬ 
nating  from  civilian  radio  and 
commentators  aboard  the  Essex. 

The  success  of  this  operation  ami 


an  indication  of  the  effectiveness  of 
the  .'sixth  Meet  communications — is 
reflected  in  the  following  message 
sent  to  me,  and  the  commanding  of¬ 
ficers  of  the  Des  Moines  and  the  Essex. 

'’From  Jim  Hagerty,  Press  .Secre¬ 
tary  to  the  President — 1  particularly 
know  of  the  problems  that  have  con¬ 
fronted  all  of  you  in  handling  the 
communications  of  the  W  bite  House 
and  the  press  of  the  world  during  the 
President's  visit  with  you.  It  hasn’t 
been  an  easy  job  and  it  s  been  one 
that  has  kept  you  working  around  the 
clock.  Hut  the  results  have  been 
magnificent.  Through  your  efforts, 
the  news  of  the  President  has  been 
re|)orted  throughout  the  world. 

■‘The  President’s  own  communi- 
catiofis  have  been  fine  at  all  times. 
And  so — to  all  officers  and  men — my 
|)ersonal  as  well  as  official  thanks.  It 
was  the  best  job  I  have  ever  seen.  I 
have  personally  told  the  President  of 
this  and  I  am  speaking  in  his  name 
when  I  send  all  of  vou  this  message, 
‘Thanks  for  a  tough  job  well  done’.” 

As  in  so  many  other  phases  of 
.'^ixth  Fleet  activity  good,  reliable 
communications  depend  on  head- 
work.  hard  work  and  teamyvork. 

Aniphihioiig  Assaiilt 

\  Continued  from  jia^e  62) 

gle  sideband  mav  |)royide  the  an¬ 
swer  or  perhaps  a  type  of  communi¬ 
cation  operational  satellite  to  relay 
line-of-sight  control  in  place  of  our 
limited  airborne  relay  teclmi((ues. 

The  coming  tactical  and  logistical 
data  systems  should  be  of  tremen¬ 
dous  value  to  the  complex  ani}diibi- 
ous  assault.  There  exists  a  real  prob¬ 
lem  for  rapid  collection,  reduction, 
evaluation  and  display  of  informa¬ 
tion  related  to  decision  inaking.  W'e 
are  yvav  behind  in  properly  evaluat¬ 
ing  and  displaying  the  present  flood 
of  tactical  and  intelligciice  informa¬ 
tion  flowing  into  the  command  flag 
ship. 

Our  crypto  devices  are  rapidly  im¬ 
proving.  Our  command  circuits  now’ 
have  automatic  (  ry  j)to  sery  ice.  How’- 
ever.  yve  must  haye  our  teletypes  oper¬ 
ating  at  j)ag(*  speed  rather  than  line 
speed.  Speec'h  ciphony  is  vitally  nec¬ 
essary’.  W  ith  the  s})ee(l  of  tomorroyv’s 
aircraft  at  hand,  the  need  to  verify  a 
suspected  false  transmission  may  be 
catastro|)bic. 

W  e  should  increase  military  use  of 
television  both  externally  and  for  in¬ 
ternal  closed  circuits.  Two  years  ago 
during  an  exercise  off  the  North 
(Carolina  coast,  bad  yveather  obscured 
a  vieyy  of  the  landing  beach  from  the 
flagship.  A  commercial  TA'  station 


creyv  providing  local  coverage  gave 
TV  viewers  aboard  ships  some  real 
close-ups.  This  technique  yvould  be 
extremely  valuable  in  an  amphibious 
assault. 

With  regard  to  our  more  unsophis¬ 
ticated  equipment,  such  as  boat  and 
vehicular  radios,  construction  should 
he  such  that  any  personnel  using  this 
equipment  can  maintain  it  by  replac¬ 
ing  readily  identifiable  |)arts  —  just 
like  changing  a  light  bulb  or  flash¬ 
light  battery.  Th  is  yvould  relieve  our 
sorely  needed  electronic  technicians 
for  the  more  complicated  e(]uipnients. 
furthermore,  todays  military  elec¬ 
tronic  equipment  has  a  lifetime  mea¬ 
sured  in  hours.  AA  e  need  substantial¬ 
ly  greater  lifetime,  thus  providing 
savings  in  money,  valuable  space,  in¬ 
creased  reliability,  to  sav  nothing  of 
a  treinendous  reduction  in  personnel 
maintenance. 

I  realize  all  of  the  above  and  much 
greater  improvements  are  onlv  a 
question  of  time,  money  and  the  im¬ 
agination  of  American  industry’.  All 
th  is  I  am  sure  is  forthcoming.  AVe 
are  on  the  threshold  of  a  tremendous 
electronics  era.  The  Amphibious 
Force  is  ready  noyv — and  yvill  be  in 
the  future — with  better  communica¬ 
tions  for  command  control. 

Shipboard  AntcMina  Systems 

{Continued  from  page  59 j 

cations  special  antennas  are  designed. 
On  existing  ships  a  dual  frequency 
range  broadband  discone  cage  anten¬ 
na  may  be  installed  in  front  of  the 
guns  near  the  boyv.  or  at  the  stern. 
This  antenna  can  accommodate  a 
large  number  of  multicoupled  trans¬ 
mitters.  It  consists  of  two  broadl)and 
radiators  combined  into  one  physical 
structure.  Improvements  realized  by 
use  of  these  installations  have  more 
than  compensated  for  the  small  re¬ 
striction  in  arc  of  gunfire  caused  by 
the  antenna  location. 

Future  ships  of  the  Fleet  are  being 
designed  to  provide  optimum  antenna 
sy  stem  performance.  Flectronic  Archi¬ 
tecture  concepts  are  applied  in  the 
preliminary  design  stages  of  plan¬ 
ning.  Model  studies  are  made  to  per¬ 
mit  the  parallel  and  coordinated  de¬ 
sign  of  antennas  and  ship’s  structure. 
Changes  can  be  made  to  masts,  stacks 
and  structure,  at  no  cost,  before  con¬ 
struction  is  initiated.  These  ships  will 
have  the  most  elficient  antenna  sys¬ 
tems  that  can  be  installed  on  a  Xavy 
ship  yvithin  the  state  of  the  art  as  yve 
now’  knoyv  it.  We  continually  seek  new 
techniques  and  developments  yvhich 
will  further  enhance  performance  in 
this  unique  field  of  Man  0’  W^ar  an¬ 
tenna  design.  .....  — • 
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PACIFIC 


MISSILE  RANGE  recovery  operations 

by  J.  M.  WRIGHT,  HEADQUARTERS.  PACIFIC  MISSILE  RANGE 


Diking  a  tyimcal  Dis^coverer  op- 
rralion  a  3()0-|)liis  pound  re¬ 
entry  capsule,  ejected  from  an  earth- 
circliii"  satellite,  becomes  the  focal 
point  of  a  concentrated  tracking  and 
communication  network  dedicated  to 
recovering  a  man-made  object  from 
outer  sjiace. 

Before  the  instrumented  satellite  is 
hurled  into  a  polar  orbit.  Bacific  Mis¬ 
sile  Hange  (  BMK)  shijrs  are  deployed 
and  I  .  S.  Air  borce  reco\er\  aircraft 
and  B.MR  frecpiency  interference 
monitoring  planes  and  recovery  heli- 
coj)ters  are  reatlied  for  the  crucial 
caj)sule  recovery  pha‘ie. 

Xormallv.  re-entry  of  the  orbiting 
satellite  begins  between  Alaska  and 
Hawaii  in  the  vehicle’s  seventeenth 
pass  around  the  (‘arth.  when  a  timing 
device  triggers  events  leading  to  sepa¬ 
ration.  Immediately  thereafter,  retro- 
rockets  sh)w  the  ejected  capsule  for 
re-entrv  into  the  atmosphere.  Then,  a 
parachute  lowers  the  package  to  earth. 

Air  Force  (MlO's.  vectored  into 
position  by  radar-e(|uipped  RC-121  s, 
attempt  to  catch  the  descending  para¬ 
chute.  Should  this  attempt  prove  un¬ 
successful,  two  specially-e(juipped  Pa¬ 
cific  Missile  Range  recovery  ships  and 
their  supporting  helicopters  are  on 


station  to  provide  additional  assist- 
anc(*  during  retrieving  o|)erations. 

Over-all  recoverv  operations  are  di¬ 
rected  bv  the  Air  Force  from  the 
Hawaiian  (^mtrol  ('.enter  (H(X')  at 
Hickman  AFB.  A  direct  telephone 
line  links  a  PAIR  officer  at  HC(]  with 
the  hea(h|uarters  of  the  PMR  repre¬ 
sentative  at  Kaneohe  Bay  Marine 
(]orps  Air  Station,  the  control  center 
and  communication  terminal  for  \avy 
forces  involved  in  the  operation. 

Traffic  between  the  PMR  represent¬ 
ative  at  Kaneohe  center,  the  Naval 
Missile  Facility  at  Point  Arguello. 
and  the  I\MR  Headcjuarters  at  Point 
Mugu  is  carried  on  a  full  period  tele¬ 
tv  pew  liter  circuit,  d  he  latter  is  sup- 
jdemented  bv  a  private  line  telephone 
circuit  during  periods  of  actual  re¬ 
covery  operation.  These  two  circuits 
are  part  of  a  considerable  communi¬ 
cation  network  tving  together  the 
various  operating  points  of  the  PAIR 
at  locations  such  as  South  Point  and 
Barking  Sands  in  the  Hawaiian 
Islands  and  the  island  of  Wake. 
Broadly,  this  communication  network 
carries  data  involving  Range  Safetv, 
a  Alissile  Impact  Location  System, 
and  other  range  instrumentation  func¬ 
tions.  In  this  ty|)ical  Discoverer  re¬ 


coverv  opciation.  aiuKher  principal 
purpose  is  to  pass  current  and  last 
minute  operating  inslructi  ms  to  the 
PAIR  recovery  units. 

The  PAIR  operations  and  communi¬ 
cation  (‘(mtrol  center  at  Kaneohe  Bay 
contains  the  terminals  of  an  exten¬ 
sive  bill  simplified  radio  communica¬ 
tion  facililv  with  substantial  cover¬ 
age  in  the  111%  VHf  and  I  HI*  sjiec- 
trum.  The  available  operating  modes 
are  v  oice,  ltdetv  pew  l  iter  and  continu¬ 
ous  wav  e  I  CW  I .  I  hes(‘  circuits  link 
the  range  instrumentation  ships,  re¬ 
coverv  ships,  and  frecpiency  intmfer- 
ence  mcmitoring  aircraft  into  a  single 
control  point  which  can  immediately 
accejit  and  transmit  the  recovery  com¬ 
mander  s  directions  asthev  are  passed 
over  the  direct  telephone  line  from 
the  Hawaiian  (Control  (Center. 

A  voice  circuit  on  high  frecpiency 
single  sideband  ( HF  SSBl  is  the  nor¬ 
mal  command  and  execute  channel, 
with  radio  teletypewriter  for  passing 
detailed  ojierational  information  ancf 
data  in  any  recpiired  volume.  A  (AX' 
circuit  is  constantly  manned  and 
checked  as  an  over-all  back-up  in 
case  of  low  intelligibility  or  failure 
on  the  primary  circuits. 

^Continued  on  ]>ape  66  I 


Mr,  L,  O.  Robinson,  Bendix  Radio  Corp.  technician  on  hoard 
the  Pacific  Missile  Ranpe  surface  recovery  ship  DSNS  Haiti 
Victor^",  tunes  a  receiver  in  the  teletype  circuit  linking  the 
recovery  ship  with  the  Pacific  Missile  Range  communication- 
control  center  at  the  Kaneohe  Bay  Marine  Corps  Air  Station 
on  Oahu.  One  Model  RBB  receiver  (left)  and  one  Model 
RBC  feed  through  a  Model  A1\/L'RA-8B  converter  (lower 
center),  constituting  the  shiplmard  terminal  of  a  typical 
MHF-HF  TTY  circuit. 


(communication  equipment  operator  mans  the  manually- 
trained,  nine-turn  Helix  TM  receiving  antenna  mounted  on 
the  forward  cargo  hatch  of  the  Pacific  Missile  Range  surface 
recovery  ship  IJSNS  Haiti  Victory.  A  remote  signal  strength 
indicator  (left)  is  mounted  on  the  base  of  the  antenna  to 
assist  the  operator  in  tracking  the  Discoverer  satellite.  Sound- 
powered  headset  is  used  for  communication  between  the  top¬ 
side  operator  and  the  TM  recorder  operator  below.  The 
Helix  antenna  is  part  of  the  ^ems-Clarke  ""hip-pockeC*  tel¬ 
emetry  tracking  station  installed  on  each  of  the  surface  re¬ 
covery  ships. 
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For  ALNICO  MAGNETS— Stock  or  Special 

Specify  “ARNOLD” 


Cast  Alnico  Ma^'nets  arc  most 
comfjionly  made  in  Alnico  \',  \'I  or 
III.  Sintcrcil  Alnico  Ma>tncts  us¬ 
ually  arc  matic  in  Alnica^  II,  V  or 
VI.  Special  jK'rmancnt  ma>:nct  ma¬ 
terials  suplied  h\  Arnold  include 
Vicalloy  and  Arnox  111  and  V. 

Write  for  your  copy  ot  Built  tin 
CC-/06C,  a  general  catalog  ol  all 
Arnwld  proilucts.  It  contains  usetul 
data  on  the  physical  and  magnetic 
properties  of  Alnico  magnets.  Lists 
stock  items  and  standard  toler¬ 
ances  for  cast  and  sintered  niag- 
nets  —  also  stock  sizes  and  pertinent 
data  on  tape  cores,  powder  cores, 
C  &  B  cut  cores,  etc. 

ADDRESS  DEPT.  S-4 


Your  best  her  for  a  source  of  Alnico 
permanent  magnets  and  assemblies  is 
Arnold  —  producer  of  the  most  complete 
line  of  magnetic  materials  in  the  industry. 
We  can  supply  your  need  for  any  size, 
shape,  or  type  of  Alnit o  magnet.  Weights 
range  from  small  sintered  parts  weighing 
less  than  a  gram  to  large  castings  of  SO 
lbs.  or  more. 

Special  assemblies  such  as  rotors,  travel¬ 
ing  wave  tube  and  magnetron  magnets, 
etc.,  may  be  supplied  aluminum-jacketed 
for  easy  mounting  anti  added  protection 
of  the  magnet  — and  magnetized  and  sta¬ 
bilized  as  desiretl.  Large  magnet  assemblies 


may  also  be  supplied  for  mass  spectrometer 
and  other  measuring  applications,  where  a 
high  degree  of  stability  and  uniformity  of 
field  is  required. 

For  your  convenience,  we  carry  a  wide 
range  of  the  more  popular  sizes  and  types 
of  Alnico  magnets  in  stock  for  immediate 
shipment.  Unsurpassed  plant  facilities 
assure  quick  delivery  of  all  special  orders. 

•  Let  us  handle  your  permanent  magnet 
requirements,  or  any  tape  core,  powder 
core  or  other  magnetic  material  specifica¬ 
tion  you  may  have.  Get  in  touch  with 
The  Arnold  Etighieerhig  Company, 
Aiahi  Ojjice  and  Plant,  Marengo,  III. 

781  3R 


^ARNOLD 

SPECIALISTS  In  MAGNETIC  MATERIALS 


BRANCH  OFFICES  and  REPRESENTATIVES  In  PRINCIPAL  CITIES 
F/nd  them  FAST  in  the  YELLOW  PAGES 
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Pacific  Mwsile  Ratine 

y  Continued  from  pa^e  04  I 

'I'he  voice  circuits  are  HF  SSB 
(suppressed  carrier  I  utilizing  Col¬ 
lins  K\VT-0-5  transmitter -receivers 
and  antenna  tuners.  The  HF  ship  to 
shore  KATT  and  ("\\  circuits  employ 
Xaw  I  BK  transmitters  and  HBB  or 
BBC  receivers  with  fre(|uencv  sliift 
ke)ers  and  adapters,  (j’rcuit  control 
is  effected  from  the  BMB  representa¬ 
tive  at  the  Kaneohe  control  cetiter. 
hut  the  actual  transmitter  installa¬ 
tions  are  at  the  \aval  Communication 
Station  (Transfnitting  I  at  Lualualei. 
a  component  of  the  \aval  Communi¬ 
cation  Station.  Pearl  Harbor. 

At  a  j)redetermined  point  in  the 
count-down  of  an  operation,  all  radio 
circuits  and  the  leased  teletype  and 
teleplnme  to  the  mainland  are  re¬ 
served  for  recover)  operatimi  traffic 
onl) . 

Surface  Recovery  Ships 

I  he  two  surface  recovery  ships. 
I  SWS  Haiti  J  ictory  and  USI\’S 
Dalton  J  ictory  are  \  C-2  victory  class 
cargo  ships  that  have  been  converted, 
with''  Advanced  Research  Projects 
Agency  funds,  for  their  specialized 
satellite  recovery  roles.  Both  are  oper¬ 
ated  by  the  Military  Sea  transporta¬ 
tion  Service  under  technical  control 
of  a  PMR  officer.  Bendix  Radio  Divi¬ 
sion  (Bendix  Aviation  Corp.)  per¬ 
sonnel,  under  contract  to  PMR,  oper¬ 
ate  and  maintain  communications, 
radar  and  beacon  direction  finder 
equi|nnent  installed  in  these  ships. 

4he  principal  modifications  made 
to  ready  these  ships  for  their  Dis¬ 
coverer  capsule  recovery  missions  in¬ 
cluded  the  installation  of  an  A N/S PS- 
20  air  search  radar,  a  modified  AN  ' 
FFR-2  pan-scope  beacon  direction 
finder  and  communications  equip¬ 
ment  for  operation  in  the  fIF,  UHF 
and  VHF  portions  of  the  radio  spec¬ 
trum. 

Each  ship  is  also  e(|uipj)ed  with  a 
telemetry  tracking  station  for  tape 
recordings  only.  The  ecpiiprnent  con¬ 
sists  of  two  Nems-Clarke  Tvpe  1502 
TM  receivers  and  an  Ampex  t\  pe  960 
two-channel  magnetic  tape  recorder 
coupled  with  a  nine-turn,  manually- 
trained,  helix  antenna  mounted  atop 
the  forward  cargo  hatch  on  the  main 
deck.  A  Nems-Clarke  type  1403  TM 
receiver  tied  to  a  one-channel  Ester¬ 
line  Angus  chart  recorder  records 
signal  strength  and  a  Hammarland 
SP600  receiver  injects  W^^A'H  timing 
signals. 

The  top-side  antenna  operator 
trains  the  helix  by  signal  volume  and 
signal  strength  shown  on  a  meter 
mounted  at  the  base  of  the  antenna. 
Recrirdings  of  the  TM  signal  are  re- 
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duced  for  post-operation  exaluation. 

Additionally  the  Haiti  Victory  car¬ 
ries  aerological  e(|uipment  consisting 
of  two  radiosonde  receivers  i  AN 
SMQ-1  )  with  associated  communica¬ 
tions  receivers  (one  Model  RBC,  one 
Model  RBA  and  one  Model  RBB>  ;  a 
facsimile  reco  rder  (Model  RD-92 
rX  I  and  two  teletypewriters. 

For  physical  recovery  of  a  capsule, 
each  ship  carries  t  wo  HRS-3  helicop¬ 
ters.  flown  bv  Navy  personnel;  two 
Xav)  frogmen  and  an  LCPL  recovery 
boat.  Shi]j  modification  included  in¬ 
stallation  of  a  helicopter  landing  |)lat- 
forni  on  the  after  deck  plus  construc¬ 
tion  of  a  hangar  large  enough  to  ac¬ 
commodate  both  helico})ters. 

Range  Instrumentation  Ship 

The  Range  Instrumentation  Ship. 
I  S\S  Joe  E.  Mann,  is  also  a  VC -2 
operated  by  the  Military  Sea  Trans¬ 
portation  Service  under  technical  con¬ 
trol  of  a  PMR  officer.  It  participates 
in  the  capsule  re-entrv  phase  of  the 
Discoverer  operation  from  a  position 
midway  between  Alaska  and  Hawaii. 
Telemetry  tapes,  recorded  during  the 
separation  and  re-entry  phase  from  a 
Nems-Clarke  AM  FM  receiver 
coupled  to  a  tri-helical  antenna  instal¬ 
lation.  are  used  for  post-operation 
evaluation.  These  tapes  are  flown 
from  the  ship  to  Hawaii  by  using  a 
unique  sea-anchor,  hoom-rigged  tape 
pickup.  The  tape  containers  are  at¬ 
tached  to  a  cable  stretched  between  a 
trailing  sea  anchor  and  a  boom  on 
the  stern  of  the  ship.  An  Air  Force 
C-119.  flying  at  wave-top  altitude, 
hooks  the  cable  which  breaks  away 
at  each  end.  The  ta|)es  are  then 
reeled  into  the  plane  and  flown  to 
Hawaii. 

Air-to-surface  \  HF  and  UHF  cir¬ 
cuits  linking  the  vectoring  aircraft. 
fre(|uency  interference  monitoring 
aircraft  and  the  recovery  ships  are 
used  in  conducting  on-the-scene  sur¬ 
face  recovery  operations.  FOr  I  HF 
communications  each  recovery  ship  is 
ecfuipped  with  two  AX/GRC-27.  IfK). 
watt  transceivers  and  associated 
equipment  cou|)led  to  AS/390  SRC 
mast-mounted  antennas.  VHF  com¬ 
munications  are  conducted  over  30- 
xvatt  AN/URT-7  transmitters  and 
AX  URR-27  receivers. 

T  FIF  and  VFIF  circuits  are  also 
employed  between  each  ship’s  re¬ 
covery  information  center  and  its 
respective  helicopter,  after  the  heli- 
co|)ters  are  launched  to  conduct  a 
surface  search  for  the  floating  cap¬ 
sule.  Homing  etjuipment.  an  AN/ 
ARA-25  d  irection  finder,  tuned  to  the 
capsule  beacon  frfMjuencv  assists  the 
helicopters  in  locating  the  package. 


Telemetering: 

(  Continued  from  page  57  i 

animals  are  to  be  studied,  the\  must 
be  evaluated  when  the  animal  is 
away  from  physical  contact  or  the 
presence  of  humans.  This,  of  course, 
is  (juite  j)ossible  through  the  art  of 
radio  telemetering.  In  studying  the 
behavioral  patterns  of  small  animals, 
a  great  deal  of  information  can  be 
ac(fuired  through  attaching  a  constant 
signal  source  to  small  wild  life  and 
following  their  movements  through 
continuous  triangulation  on  the  sig¬ 
nal.  This  system  jjrovides  a  means  of 
tracking  the  animals  at  all  times,  both 
night  and  day  and  when  they  are 
underground.  The  only  restriction  on 
telemetered  tracking  of  wild  life  at 
present  is  the  limitations  imposed  b) 
the  mass  of  the  j)ower  source  and  an¬ 
tenna  which  the  animal  must  carry. 
F'.xperimental  work  is  now  underwax 
to  utilize  the  tenq)erature  variants  or 
potential  differerices  xvithin  the  ani¬ 
mal.  itself,  as  a  possible  poxver  source 
to  energize  the  trafismitter.  This  xvill 
immeasurably  increase  the  time  incre¬ 
ment  and  extend  the  application  to 
smaller  animals.  F5)r  shorter  range 
xvork.  simple  tank  circuits  xvith  or 
without  a  self-contained  power  supply 
can  be  used.  Several  such  units  have 
been  designed  for  measuring  fluid 
pressures,  temperature  and  acid-base 
relationships  of  the  intestinal  tracts  of 
small  animals  (  Fijr.  1).  Such  sx stems 
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Fig.  I. — Circuit  of  a  swallowable  transmitter 
for  measuring  temperature  and  pressure.  The 
transistor  acts  as  a  thermometer  and  ores- 
sure  modulation  is  provided  by  motion  of  the 
iron  core  In  or  near  coil. 

emit  signals  xxhose  frecjuem'v  is  di¬ 
rectly  related  to  tfie  changes  in  the 
particular  phenomena  studied.  This 
techni(pje  xvas  utilized  by  the  Ameri¬ 
can  FJectric  Laboratories  in  building 
the  “Fenguin  F"gg.”  a  temperature 
telemetering  dex  ice  designed  specifi¬ 
cally  for  obtaining  data  on  the  incu¬ 
bation  temperature  of  Antarctic  birds. 
C.  F^cklund  and  F.  Charlt  on  success- 
fulix  used  this  device  during  the 
1957-58  1(;Y,  at  which  time  they  in¬ 
strumented  and  studied  the  Adelie 
f’enguin  and  South  Folar  Skua  eggs. 
Human  studies  xxere  also  done  at  that 
time  xvith  a  similar  transmitter  for 
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tlie  (»l»jfr\ ation  of  human  hodv  temp¬ 
oral  urt’  elunii:es  relati\(*  to  the  etfec- 
ti\en(\'i?‘  of  experimental  exposure 
suits.  I  his  work  was  done  l>v  (diaries 
Schwarz  of  the  \a\y  (dothin^  Supply 
Depot,  d  he  ran^e  of  the  instrument 
used  w  asaliout  oO  feet  and  hoth  trans¬ 
mitting  and  reeeivin^^  loops  had  to 
he  oriented  proper!)  for  functional 
efficiency.  Longer  range  transmis¬ 
sions  liave  lieen  accomplisfied  in 
monitoring  experimental  animals  in 
rocket  flights.  I  he  information  tele¬ 
metered  has  heen  that  of  the  simpler 
sufijective  changes  involving  hlood 
pressures,  pulse  and  respiration  rates, 
temperature  changes  and  some  of  the 
easier  measured  chemical  clianges  of 
the  hodv.  In  some  of  the  more  sophis¬ 
ticated  experiments,  hlood  changes 
were  measured  hy  dircf  t  canulizalion 
of  hlood  vessels  witli  transducer 
tipped  catheters. 

An  intense  interest  exists  in  the 
medical  fraternity  in  the  considera¬ 
tion  of  clinical  medical  aspects  of 
telemetering,  fdectrocardiograms  have 
he(‘n  telemetered  and  diagnosed  cor¬ 
rectly  o\er  long  distances  and  from 
an  aircraft  in  flight.  I'lie  latter  feat 
was  accomplished  f)v  Dr.  Harr  and 
associates  from  the  \aval  Medical 
Research  Institute  in  1958.  This 
same  grouj)  was  able  to  pick  up  tele¬ 
metered  data  in  a  Naw  flying  labor¬ 
atory  from  an  instrumented  monkey 
in  the  nose  cone  of  a  rocket  the  fol¬ 
lowing  vear.  Telemetering  of  electro¬ 
encephalograms  has  also  been  accom¬ 
plished.  It  is  interesting  to  note  that 
this  j)rocedure  was  successfully  re¬ 
versed  in  experiments  predating  the 
radio  telemetering  of  electrocardio¬ 
grams.  The  transmission  of  stimuli 
to  implanted  electrodes  in  monkey 
brain  which  elicited  predetermined 
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<^K\KH\L  iNTKKKSTiNc;  experiments 
in  the  telemetering  of  })hysiological 
data  have  been  accomplished  through 
use  of  the  facilities  of  the  Pentagon 
terminal  of  the  Navy  High  Command 
\ Oice  Single  Sideband  Netw'ork.  In 
Ma\  19.59  a  phone  jialch  linked  this 
network  to  a  laboratory  at  the  Na¬ 
tional  Naval  Medical  (.enter,  Hethes- 
da.  Marvland.  Two  wav  transmissions 
nf  I  )oth  physiological  data  and  voice 
were  carried  out  with  the  I  SS  frank¬ 
lin  I).  Roosevelt  in  the  Mediterranean 
off  the  coast  of  Greece,  dhis  in  effect 
(uiabled  the  cardiologists  in  Bethesda 
to  ^  iew  directly  the  tracings  of  the 
electro-cardiograms  as  they  were  ad¬ 
ministered  aboard  the  carrier  several 
thousand  miles  distant.  These  special- 


resjMinsc’s  in  beha\  ior  was  done  some 
time  ago.  Hehavioral  changes,  such 
as  food-  and  water-intake  of  labora- 
tor\  animals,  had  been  varied  l>y  this 
expcu  imenlal  process.  The  possibilitv. 
undoubtedly,  exists  of  complete  work¬ 
ing  control  of  an  animal  bv  combin¬ 
ing  central  nervous  s\stem  input  and 
output  through  the  medium  of  stimuli 
control  bv  a  transceiver  svstem. 

In  the  manned  balloon  ascensions 
accomplished  by  the  Office  of  Naval 
Research  in  its  jiroject  ‘\Strato  Lab,*’ 
the  pilots  and  occu|)ants  have  been 
monitored  by  psychological  tele¬ 
metering  to  an  airplane  in  flight.  This 
airj)Iane  is  completely  e(|uipped  for 
telemetering  and  is  manned  by  per¬ 
sonnel  from  the  Naval  Medical  Re¬ 
search  Institute  and  the  Office  r»f 
Naval  Research.  The  work  in  the 
stud)  of  telemetering  began  at  NMRl 
in  194-7  and  was  later  expanded  to 
include  the  above-mentioned  flying 
laboratory  known  as  project  RAM 
I  Research  Aviation  Medicine).  The 
RAM  aircraft  and  its  job  of  monitor¬ 
ing  the  ONR’s  high  altitude  balloon 
flights  was  an  excellent  experimental 
test  bed  for  radio  telemetering  and. 
as  developments  in  the  electronic  field 
occurred,  continuous  improvements 
were  made.  Hy  1955,  the  packaging 
of  the  l)asic  ecjuipment  for  physiolog¬ 
ical  telemetering  of  data  from  an  avi¬ 
ator  in  a  single  engine  ])lane  was 
accomplished.  This  included  the  elec- 
t  rocard  iogram,  electro-encephalo¬ 
gram.  respiratory  rale  and  volume, 
and  skin  and  body  tem[)eratures.  Hy 
1954.  the  range  of  reception  was  con¬ 
sistently  good  at  80  miles.  In  1957, 
with  the  introduction  of  transistors, 
the  then  existing  equipment  was  modi¬ 
fied  accordingly.  Radio  telemetered 
pin  siological  data  have  been  received 
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ists  then  diagnosed  the  conditions  of 
ambulatory  patients  borrowed  from 
a  hospital  in  Athens  and  transmitted 
their  recommendations  for  treatment 
immediatelv  to  tlie  carrier  as  though 
the  patient  were  just  next  door, 
(h'owii  Prince  ("onstanline  of  (Greece 
Avas  an  admiring  spectator  on  the  car¬ 
rier  for  this  demonstration. 

A  similar  arrangement  had  previ- 
oiisb  been  effected  for  the  11th  meet¬ 
ing  of  the  Academy  of  General  Prac¬ 
titioners  in  the  (nvic  Auditorium  in 
San  Francisco.  California.  On  this 
occasion  the  information  was  trans¬ 
mitted  non-stop  to  the  Naval  Com¬ 
munications  Station.  San  Francisco, 
thence  bv  telephone  to  the  Aviation 
Phvsiologv  Lalxnatory  at  the  U.  S. 
Naval  Air  Station.  Alameda  Cali- 


bv  the  RAM  aircraft  and  then  rela)ed 
over  (),(H)()  miles  of  telephone  circuit 
with  suflicienl  clarity  for  clinical 
diagnosis.  I  he  NMRI-ONR  group 
has  also  demonstrated  the  feasibilitv 
of  television  reception  and  Iran-iinis- 
sion  of  physiological  data.  4'he  ph\si- 
ological  data  w  Inch  can  be  telemetered 
now  consist  of  (a)  electrocardio¬ 
gram,  (bi  body  tenqierature.  ic) 
respiration  rate  and  volume.  <dl 
galvanic  skin  response,  and  (el  elec¬ 
tro-encephalogram.  FfTorts  are  being 
made  to  augment  these  equipments 
by  developing  the  means  of  telemeter¬ 
ing  additional  data  on  blood  oxygen 
content  and  other  chemical  changes 
in  the  blood,  urine  changes,  and 
endocrine  functions. 

In  view  of  potential  manned  space 
flight,  the  perfection  of  the  telemeter¬ 
ing  of  medical  information  takes  on 
an  added  significance.  In  addition  to 
the  perfection  of  present  methods,  the 
versatility  of  the  e(|uipment  will  l)e 
greatly  impro\ed  to  include  many 
physiological  manifestations  not  now 
available  for  telemetering  due  to  in¬ 
adequate  pickups.  Additionally,  means 
of  carefuiK  monitoring  the  and)ient 
physical  environment  in  conjunction 
with  physiological  changes  must  be 
made  available  for  the  total  evalua¬ 
tion  of  the  conditions  to  which  the 
astronaut  is  exposed. 

In  retrospect,  it  may  be  confidently 
stated  that  the  field  of  telemetering 
medical  information  has  a  greater 
utility  than  commonly  supposed.  It 
might  also  be  stated  that  the  poten¬ 
tial  utility  of  this  type  of  radio  com¬ 
munication  is  becoming  clearer,  and 
definite  programs  for  the  exploitation 
of  the  science  are  being  vigorously 
pursued. 

MEDICAL  RESEARCH  INSTITUTE 

fornia.  Here  the  information  was 
demodulated  and  displayed  before 
colored  television  cameras  which  in 
turn  transmitted  the  data  to  a  huge 
screen  in  the  civic  auditorium.  Roth 
audio  and  physiological  transmissions 
from  Hethesda  to  the  auditorium  in 
San  Francisco  were  completely  satis¬ 
factory  during  the  testing  of  the  sys¬ 
tem.  However,  a  period  of  excep¬ 
tional!  v  strong  solar  jirominences 
precluded  acceptable  monitoring  of 
the  data  during  the  scheduled  presen¬ 
tation  at  the  meeting. 

Other  |)rograms  are  under  wav 
which  will  link  the  very  latest  tech¬ 
niques  of  carrier  wave  transmission 
with  the  newest  developments  in 
medical  research. 
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Plessey 

k _ 


HF  and  VHF  Aerial 


Multicouplers 


PV14  SERIES  and  PV95A 


Fully  compcnsateu  wpcvxoiWc  amplifiers 

Preset  Switch  for  dual  diversity  or 

single  input  operation 

Low  i\(fise  Factor 
Minimum  Cross  Modulation 
Monitoring  of  each  staye  by  built-in  meter 
Low  cross  coupling  between  output  sockets 


Features 


Features 


Low  Noise  Factor 

Low  Cross-Couplifift  between  output  sockets 
H'Ule  Band  Amplifier 
Minimum  Cross  Modulation 
Self-contained  Power  Supply  Unit 


The  overseas  selling  organisation  oj  The  Plessey  Group  of  Companies 

PLESSEY  INTERNATIONAL  LTD 

ILFORD  •  ESSEX  ■  ENGLAND  •OVlRSr  xS  IM  K.KWIS;  PLKSSIMIR 


Aerial  multicouplers  are  now  general  practice  in 
communications  systems  to  decrease  capital 
expenditure  on  aerials.  F’lessey  has  wide  experience 
of  UK  and  VHF  communications  systems  and  the 
multicouplers  described  below  are  manufactured  to 
very  high  standards;  they  are 
in  worldwide  use  by  communications  networks, 

<he  liritish  Armed  Forces,  many  NATO  countries, 
civil  aviation  authorities  and  press  agencies. 

Prices  are  competitive. 


PV14  SERIES— HF  AERIAL  MULTICOUPLERS 

This  equipment  has  been  designed  to  meet  the 
stringent  requirements  of  both  military  and  civil 
communication  organisations,  either  from  two 
aerials  as  a  five-channel  amplifier  for  diversitv 
working  or  from  one  aerial  as  a  ten-channel  amplifier 
over  the  frequency  band  2-30  Me  s.  The  equipment 
is  fully  suitable  for  ground  station  or  transportable 
use. 

Specification 

Frequency  Ranye  2-30  Me  s 
Insertion  Ltfss  0  dB  -4.5  dB  — 3  dB  over 
frequency  range 

Noise  Factor  Maximum  of  14  dB 
Input  and  Output  Impedance 

ohms  Nominal  unbalanced 
Reyulation  A  change  in  loading  from  2  to  10 

sockets  will  not  reduce  the  gain  b> 
more  than  3  dB 

Power  Supply  105  V,  115  V,  2(K)-250  V, 

40-60  c  s  a.c. 

Ambient  Temperature  Ranye  —20  C  to  55  C' 
Dimensions  19  in.*  wide  x  5}  in.  high  x  12  in. 

deep  (4S.3  cm  x  13.3  cm  x  30.5  cm) 
W  eiyht  28  lb.  (12.7  kilos) 


PV95A  VHF  MULTICOUPLER 

This  unit  again  has  been  designed  to  meet  various 
requirements  over  the  VHF  band  of  l(K)  to  156  Me  s 
and  provides  outputs  for  up  to  six  receivers  when 
fed  from  a  single  aerial.  In  the  design  of  this  equip¬ 
ment,  emphasis  was  placed  on  low  noise  factors  and 
minimum  cross  coupling,  using  the  wide  band 
amplifier  technique.  The  equipment  is  designed  for 
ground  station  or  transportable  use. 

Specification 

Frequency  Ranye  I(K)-I56  Mc/s 
hisertiim  Gain  Cireater  than  10  dB  over 
the  whole  range 

Noise  Factor  1 1  dB  or  le.ss  I(K)-I08  Me  s 

10  dB  or  less  over  rest  of  range 
Input  and  Output  Impedance  75  ohms  unbalanced 
Power  Supply  105  V,  115  V,  2(X)-250  V, 

40-60  c  s  a.c. 

Ambient  Temperature  Ranye  20^C'  to  *  55'’C 
Dimensions  19  in.  x  5}  in.  panel  x  13  in.  deep 
(48.3  cm  x  13.3  cm  x  33.0  cm) 
Vi'eiyht  15  lb.  (6.8  kg) 
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by  LCDR  JOHN  L.  KENT.  USN 
ELECTRONIC  WARFARE  BRANCH 
OFFICE  OF  THE  CHIEF  OF  NAVAL  OPERATIONS 

NAVAL  ELECTRONIC  WARFARE . 

ECM/ECCM 


From  thk  ca\k-man\s  club  to 
Nikita’s  missiles,  ev(‘ry  weapon  has 
produced  a  counter-weapon,  d  lie  fate 
of  battles  and  sometimes  uars  has 
turned  on  the  rapid  application  of  an 
effective  countermeasure,  d  he  evolu¬ 
tion  of  electronic  countermeasures 
was  thus  a  natural  reaction  when  man 
called  upon  the  electron  to  help  direct 
his  weapons. 

dV)da\,  electronic  warfare  embraces 
not  only  the  militar\  use  of  electron¬ 
ics  to  reduce  the  effectiveness  o  f  the 
enemv’s  weapons  employing  or  af¬ 
fected  bv  electromagnetic  radiations, 
but  also  involves  measures  to  insure 
the  effectiveness  of  our  electronic 
weapons. 

Fdectronic  c<»untermeasures  (F.CM) 
encompass  those  measures  to  de- 
^nade  the  efh'ct iveness  of  the  enemy’s 
w(*ap(»ns  emploving  electronics  and 
include  four  major  categories:  Ra¬ 
dar  countermeasures,  communications 
countermeasures,  navigational  aids 
countermeasures  and  controlled  de¬ 
vices  counti'rmeasures.  All  counter¬ 
measures  a<*ti\  ity  falls  into  either  one 
of  two  classL's  -passive  ECM  and 
active  F(]M.  Passive  F(]M  involves  all 
CLLuntermeasures  not  d(‘tectable  by  the 
enemy  such  as  searching  for,  receiv¬ 
ing  and  analyzing  enemy  signals. 
Active  F(]M  is  detectable  by  the 
enemy;  jamming  enemy  communi¬ 
cations  and  radar  signals  or  the  use 
of  foil  strip  known  as  “chaff’  to 
create  false  targets  on  an  (‘tiemy  radar 
are  examples. 

Electronic  counter-countermeasures 
(FFFM)  involve  those  measures 
taken  to  Insure  the  effectiveness  of  our 
own  weapons.  E(]CM  at  its  simplest 
might  involve  the  shifting  of  a  radar 
frequencv  avvav  from  the  frequency 
of  an  enemy  jamming  signal,  for  ex¬ 
ample.  dhe  use  of  devices  such  as 
heterodyne  fdters  and  speech  clippers 
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are  useful  E(](M  devices  for  counter¬ 
ing  communications  jamming;  num¬ 
erous  other  engineering  methods  are 
emplo\ed  to  counter  enemy  efforts  at 
jamming  our  radar,  missile  guidance 
systems,  navigation  systems,  etc. 

The  I  nited  States  Navy  has  a  long 
history  in  the  countermeasures  field 
and  is  acti\e  in  all  phases  of  elec¬ 
tronic  warfare,  both  shipborne  and 
airborne.  Modern  naval  strategy  de¬ 
pends  vitally  upon  the  effective  use 
of  military  electronics.  The  Navy  em- 
})loys  electronic  countermeasures  to 
help  maintain  the  effectiveness  of  its 
own  electronic  weapons  and  to  allow 
the  enemy  minimum  possible  advan¬ 
tage  from  his  use  of  electronics. 

Radar  Countermeasures 

Radar  has  perhaps  changed  the 
tactics  of  modern  warfare  more  than 
any  other  single  development.  The 
Germans,  beginning  in  the  early  days 
of  World  War  II.  utilized  this  new 
capability  to  “see’  and  attack  an 
enemy  hiddtm  by  sn!*)ke,  fog  or  dark¬ 
ness.  W  hen  the  ITiited  States  entered 
the  war  the  Third  Reich  was  ringed 
by  thousands  of  radar  sites.  Radar 
was  airborne  to  help  German  fighters 
find  (»ur  a  iff’ raft  at  night;  it  was 
seaborne  to  help  locate  and  sink  our 
shipping.  Although  German  radar  re¬ 
search  had  an  early  start,  they  fortu¬ 
nately  made  a  vital  strategic  error.  In 
anticipation  of  a  short  war.  the  Ger¬ 
mans  earlv  standardized  on  only  a 
few'  models.  This  action  pa\ed  the 
way  for  the  rapid  application  of  effec- 
ti\e  countermeasures.  The  success  of 
that  countermeasures  jirogram  and 
the  extent  of  its  vital  contribution  to 
eventual  \  ictory  both  in  Europe  and 
in  the  Pacific  is  probably  one  of  the 
least  a[)preciate(l  and  most  unpubli¬ 
cized  facets  of  World  War  II.  Suffice 
it  to  sav  here,  however,  liad  effective 


radar  counttn measures  not  been  de- 
\ eloped  and  emploxed  (|uickly.  the 
course  of  the  war  could  have  been 
tragically  changed. 

( .ountermeasures  to  combat  other 
important  electronic  weapons  sys¬ 
tems  were  de\eloped  and  used  which 
also  contribnled  hea\  ilv  toward  our 
eventual  \  ictory  in  both  Eurojie  and 
the  Pacific.  I  he  anti-radar  program 
was,  however,  conducted  on  a  far 
more  extensi\e  scale. 

I  he  railar  countermeasures  de¬ 
velopment  program  was  a  cooperative 
effort  involving  many  agencies.  \\  ith- 
in  the  Navy  Department,  the  Naval 
Research  Laboratory,  the  Rureau  of 
Ships  and  the  Bureau  of  Aeronautics 
were  prominent  in  the  earlv  work. 
The  Navy  employed  a  wide  range  of 
counternH'asures  ecjuipment  during 
the  war  and  since  has  continued  a 
sicadih  inci(‘asing  interest  and  par- 
licipalion  in  the  countermeasures  pro¬ 
gram. 

fhe  course  of  elec  tronic  warfare  is 
guided  to  some  extent  bv  enemv  elec¬ 
tronic  activity.  In  recent  vears  our 
potential  enemies  have  developed  and 
are  employing  a  vast  arra\  of  elec¬ 
tronic  weapons.  World  War  II  ECM 
effort  w  as  largely  a  series  of  reactions 
to  shifting  enemy  threats.  Doubtless 
this  will  continue  at  least  in  some 
degree.  The  Naw  has  an  established 
Qu  ick  Reaction  Capability  which  |>er- 
mits  the  rapid  application  of  required 
countermeasures  to  meet  a  specific 
threat.  However,  we  can  no  longer 
afford  to  wait,  assess  the  threat  and 
then  react  as  formerly.  Modern  naval 
strategv  in  a  nuclear  environment  de¬ 
mands  that  we  have  the  basic  ECM 
tools  not  on  the  drawing  board  or  un 
the  shelf.  l)Ut  in  our  ships  and  air¬ 
craft  with  crews  thoroughlv  knowl¬ 
edgeable  in  their  use. 

(Continued  on  page  71) 
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Tape  Reader 


Typing  Tape  Punch 


A  Teletype  machine  equipped  with  a  simple  sprocket-feed 
mechanism  can  handle  multi-carbon  forms  as  readily  as  the  more 
familiar  plain  paper  on  which  messages  are  transmitted.  Thus 
distances  can  be  bridged  not  only  with  information,  but 
with  information  that  is  preprocessed,  ready  to  go  to  work. 

Teletype  printers  handle  a  wide  variety  of  multi-copy 
forms.  Moreover,  the  usefulness  of  this  technique  can  be 
further  extended  with  Teletype  tape  punching  and  reading 
equipment— which  can  capture,  store  and  utilize  repetitive  data 
to  further  mechanize  paperwork  procedures. 

For  more  information  about  Teletype  Model  28  equipment, 
please  write  to  Teletype  Corporation,  Dept.  7.) I), 

4100  Fullerton  Ave.,  Chicago  39,  Illinois. 


Send-Receive  Page  Printer  Automatic  Send-Receive  Set 


TELETYPE 


SUBSIDIARY  OF  kotnpiUty  in' 


SIGNAL.  APRIL.  I960 


1  V 


/ 


Kleolronic  Warfare 

(  Continued  from  pa  fir  ()^)  i 

Klectroiiir  warfare  mu'l  niaintain 
a  status  similar  to  that  of  radar, 
'oiiar.  missiles  and  otlier  major  elec¬ 
tronic  systems.  Ade((uate  numhers  of 
countermeasures  systems  must  he  [)r<»- 
cured  and  installed  which  penmit  a 
continuin^^  program  desiuned  to  he 
suflicientl)  flexible  to  meet  a  \ariptv 
of  enenn  threats  with  an  assortment 
of  countermeasures.  A  high  level  of 
de\(‘lopment  (dfort  must  also  he  main¬ 
tained.  It  must  he  guided  h\  accurate 
intelligema*  alxjut  n(*w  enemv  elec- 
tKMiic  de\elopments  so  that  K(AI  cafi 
meet  and.  if  possible,  anticipate  the 
changing  threat. 

Mlhough  the  \a\  \  has  several 
agencies  of  its  own  continuouslv  and 
effectively  engaged  in  counlermea- 
*ures  research  and  de\ elo|)ment.  the 
ta'k  is  a  challenging  ojie  requiring 
an  enormous  effort.  (!i\ilian  labora¬ 
tories  also  aid  tin*  \a\\  in  its 
effort,  hut  more  help  is  imeded.  It 
would  appt'ar  that  the  ele(  t ionics  in¬ 
dust  r\  may  not  have  attacked  some 
of  the  thorny  problems  connected 
with  countermeasures  with  i(uite  the 
>amc  enthusiasm  shown  other  mili- 
tar\  electronic  research  problems 
whoM*  S(»lution  might  ha\e  wider  ap¬ 
plication.  In  our  economic  sNstem 
this  is  understandable,  but  notwith¬ 
standing.  some  strong  n*search  shoul- 
<lers  against  the  whet*!  are  needed  if 
we  are  to  c<mie  up  with  tin*  answers 
we  must  have. 

\  factual  assessment  of  capabilities 
of  <»tber  nations  in  the  countermea¬ 
sures  field  is  a  highly  sensitive  sub¬ 
ject  (diviouslv  beyond  the  scope  of 
this  article,  but  there  are  adequate 
unclassiri(*d  stmrees  which  demon- 
>lrale  the  considerable  Soviet  attain¬ 
ments  in  general  electronics.  In  the 
acti\t‘  countermeasures  field,  Soviet 
jamming  efforts  are  notable  and  pro- 
\  ide*  tin*  most  obx  ioiis  exanqile  (►f 
Klectronic  Warfare  ami  its  curn*nt 
apj>licali<m  in  tactics  of  the  (.’old  W  ar. 
In  |)cac«*lime  the  Sox  iet  effort  to  jam 
uur  information  programs  involves 
the  Navx  onlv  indirecllx,  but  tins  sit¬ 
uation  could  ebange  sud(b*nlx  and 
drasticallx.  for  thi-;  reason.  Soviet 
jamming  actixilv  invoixes  much  more 
than  just  a  serious  annoxance  factor 
to  (nil  \  oice  of  .\merica. 

*  In  ord»*r  to  asst'ss  this  ]iol»*ntial 
thri'at  to  our  Naval  and  military  com¬ 
munications,  let  us  examim*  this  oxert 
example  of  Soviet  electronic  xvarfart* 
in  some  detail.  In  jamming,  trans¬ 
mission  of  an  inlerb‘ring  signal  is 
maih*  on  the  fre(juencx  of  the  signal 
it  is  xvished  to  combat.  (Communica¬ 
tions  jamming  is  a  type  of  radio  in¬ 
terference  planned  to  totally  deny  tbe 


receixing  of  a  message  or  program 
and  so  aiiiiox  the  listener  that  mili- 
tarx  men  will  lend  to  give  up  attempts 
to  receive  the  transmission  xvhile 
civilians  looking  for  entertainment 
will  sinijilx  turn  off  their  sets.  Jam¬ 
ming  max  take  inaiiv  forms,  like 
superim|)osing  other  program  mate¬ 
rial  such  as  music  over  speech,  trans¬ 
mitting  unintelligible  noise,  buzz-saxv 
or  bagjiipe  discord,  or  more  usually 
the  transmission  of  “white  noise.’’ 
i.e..  noise  coxering  the  entire  range 
of  the  audio  spectrum. 

I  he  Soviets  began  jamming  oper¬ 
ations  in  Februarv  194<)  for  the  |)ur- 
pose  of  interfering  xvilh  Hussian-lan- 
guage  programs  originating  in  the 
1  idled  Stales:  later  ihev  started  to 
jam  the  British  Broadcasting  Corpor¬ 
ation.  At  first,  the  jamming  efforts 
wer(*  onix  nominal  but  as  the  (Cold 
W  ar  wore  on  jamming  became  a  prin¬ 
cipal  weapon.  Bv  April  1949.  tbe  full 
f(»rce  of  the  Soviet  jamming  network 
xvas  ajipaienl.  flie  I  idled  States  pro¬ 
tested  t<»  Moscoxv  about  jamming  the 
\  (dee  of  America  i  \  OA  i  broadcasts, 
but  the  Sox  iet  Minister  of  f  oreign 
AfTairs  rcjdied  that  no  .^ox  iet  trans¬ 
mitters  were  using  the  \  O A  fre(|uen- 
cies.  A  s<*ries  of  protests  and  charges 
were  jiresented  before  several  inter¬ 
national  bodies  including  the  (general 
Assemblx  of  the  l  iiited  Nations  but 
the  Sox  iets  turned  the  large  deaf  ear 
and  cliarged  that  the  U.  S.  and  (Creat 
Britain  through  the  \0\  and  the 
BB(C  xvere  engaged  in  psychological 
xvarfare  and  that  Moscoxv  has.  “the 
right  and  the  duty  ...  to  paralxze 
the  aggressor  in  this  radio  war.  ’  The 
jamming  continued. 

1  he  (lav  Mr.  Khrushchev  arrived 
in  the  U.  S..  15  September  19.59.  the 
.Soviets  took  their  jammers  off  the  air 
for  the  first  time  since  April  1949. 
when  jamming  stalled  in  full  force, 
.'^ince  Mr.  Khrushchev  returned  home, 
the  jamming  has  been  resumed,  but 
in  a  more  selective  manner,  permitting 
some  VGA  broadcasts  to  juoceed  un- 
jammetb  Jhi-;  max  foreshadoxv  a  new 
ta(‘k  in  this  phase  of  the  (Cold  War. 
since  the  S(»xiels  recentlx  agreed  to 
cease  jamming  broadcasts  of  the 
British  Broadcasting  Corporation. 

Voice  of  America  broadcasts  to 
C(»mmunist  (4dna  are  also  jammed. 
The  Chinese  jammers  started  in  Seji- 
tember  195(>  and  liaxe  continued 
since  that  time. 

\*oice  of  America  broadcasts  to 
laiiMqa*  normallx  originate  in  W  ash¬ 
ington  and  are  relaxed  and  retrans¬ 
mitted  from  high  poxvered  transmit¬ 
ters  at  phu^es  like  Munich.  Germany: 
Salonika,  Greece;  or  Tangier,  Moroc¬ 
co.  Programs  are  in  many  languages 
and  transmissions  are  made  on  alioul 


16  different  fre(|uencit*s  inc'luding 
both  broadcast  band  fre((uencies  and 
short  xvave.  Some  B5  transmitters  are 
used  bx  the  \()\  in  an  attempt  to 
blanket  the  Sox  iet  and  ber  satellites. 

Because  of  the  wide*  frequencx"  di¬ 
versity  used  bx  the  A  OA  and  the  high^ 
transmitter  powers  emploxed.  jam¬ 
ming  “the  voice**  effeclivelx  i-;  an 
enormous  undertaking.  J  he  S(»xi(‘t'j 
currently  are  emplox  ing  more  than 
1500  transmilters  at  50()  sites  in  the 
I  SSH  and  an  additional  750  trans¬ 
milters  at  about  90  locations  in 
(Czechoslovakia,  flungary.  Huniania 
and  Bulgaria.  This  installation  of 
jammers  cost  an  estimated  S250  mil¬ 
lion  and  refjuires  an  annual  operating 
expenditure  of  about  S185  million. 
Our  VGA  efforts  are  onIx  a  small 
fraction  of  that  amount. 

rile  Soviets  employ  transmitters 
developed  by  their  engineers  espe¬ 
cially  for  jamming  ojicrations.  These 
transmilters  are  cajiable  of  rafiidlv 
shifting  frequency  and  produce  effec¬ 
tive  noise  modulation  at  poxver  l(*xels 
up  to  l.fMIO.OOO  watts. 

I  he  effect  iveness  of  the  Russian 
efforts  to  blot  out  the  A  (J  A  varies 
considerablv  with  the  area  involved 
and  depends  upon  the  number  of  fre- 
(fuencies  emplox (M  by  A’G  A.  Although 
jamming  is  a  major  problem  it  is 
most  effective  only  around  the  larger 
cities  xvhere  jammers  are  concen¬ 
trated.  Manx  AGA  1  u'oadcasls  in 
Russian  and  other  languages  do  get 
through.  Escapees  from  the  Iron  Gur- 
lain  are  the  best  evidence  of  how  well 
the  programs  are  heard. 

The  jamming  problem  has  no 
single  “magical”  solution.  Measures 
that  are  effective  todax  mav  be  un¬ 
acceptable  tomorrow  because  of  in¬ 
creased  jamming  power.  The  \"GA 
recognized  early  that  jamming  could 
be  countered  onlv  bv  an  aggressive 
versatile  approach  including  a  xvide 
range  of  latitude  in  engineering.  o|»er- 
ating  and  program  techni(pies. 

Sitviet  Potential 

Gonversion  of  the  tremendous 
Soviet  jamming  p()l(*nlial  to  military 
advantage  in  a  wartime  situation 
could  hardly  be  unexpected.  J  he 
.engineering  experience,  the  reservoir 
of  trained  ojierating  personnel  and 
the  vast  network  f)f  operating  trans¬ 
milters  comprise  a  truly  formidable 
electronic  threat.  That  Soviet  coun¬ 
termeasures  accomplishments  have 
been  confined  solely  to  tbe  communi¬ 
cation  field  xvould  be  a  supposition  at 
the  extreme  of  naivete.  \A  e  are  bound 
to  credit  the  Soviets  xvilh  proficiency 
in  countermeasures  at  least  on  a  par 
xvith  some  of  their  demonstrated  cap- 

( Continued  on  page  75.  col.  2i 
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UMIL  THK  HKGINMNG  of  World 
War  II,  the  Navy’s  poiiit-to- 
|)oint  coniniunications  sn  stein  was  en¬ 
tirely  dependent  upon  eontinuous 
wave  ( C\V  I  radio  tele^rajihy  as  the 
method  of  transmitting  all  message 
trallic.  As  the  war  approached,  the 
jiressure  for  increased  traflic  capacity 
and  speed  led  to  the  use  succes¬ 
sively  of  high  speed  Boehme  CW, 
single  channel  frecjuency  shift  key¬ 
ing  ( FSK I  teletype,  4  channel  me¬ 
chanically  multiplexed  PSK  teletype, 
and  finally  at  the  end  of  the  war,  to 
an  independent  sideband  system  that 
afforded  0  teleprinter  channels  on  one 
sideband  and  a  voice  channel  on  the 
other  sideband.  More  recently  the  6 
channel.  fre(|uency  diversity,  paired 
tone  teleprinter  terminal  eipiipment 
that  was  installed  as  part  of  the  initial 
SSH  SNstem  has  been  replaced  with  a 
16  tone,  narrow  hand  FSK  teleprinter 
terminal  eijuipmcnt  that  employs 
space  diversity  recejition  instead  of 
frequency  diversity  and  thus  makes 
possible  16  teleprinter  channels.  This 
1 6  ch  annel  AN/P(i("-29  system  is  cur¬ 
rently  standard  eipiipnient  on  all 
trunk  single  sideband  poiiit-to-point 
circuits.  Since  there  is  a  steady  in¬ 
crease  in  the  ])oint-to-point  traflic 
load  and  an  ever  increasing  demand 
for  more  rapid  handling  of  peak  load 
traflic.  there  has  been  a  great  deal  of 
interest  developing  in  more  sophisti¬ 
cated  terminal  equipments,  such  as 
the  40  channel  phase  shift  terminal, 
that  are  capable  of  further  increasing 
the  capacity  of  existing  communica¬ 
tion  channel  assignments.  There  is 
also  a  rising  demand  that  outage  time 
from  all  causes  on  the  point-to-point 
circuits  be  reduced  to  an  absolute 
minimum. 

The  single  sideband  transmitters 
and  receivers  employed  on  the  Navy’s 
point-to-point  circuits  are  primarily 
standard  commercial  communication 
equipment,  the  basic  designs  for 
which  were  developed  in  the  early 
1930’s  for  use  on  commercial  trans¬ 
oceanic  telephone  and  teleprinter  cir¬ 
cuits.  Even  though  there  have  been 
many  improvements  in  components 
used  in  the  newer  transmitters  and 
receivers,  the  fundamental  principles 
employed  have  remained  sulistantiallv 
unchanged.  One  of  the  basic  [irob- 
lems  of  single  sideband  systems  is  the 
generation  of  an  accurate  carrier 
frequency  in  the  SSB  receiver  with 
which  to  demodulate  the  received 
sideband  signals.  The  more  accurate 
and  stable  the  reconstituted  carrier, 
the  higher  die  quality  of  the  repro- 
duced  signal.  In  actual  figures,  the 
reconstructed  carrier  must  be  within 
15  cycles  of  the  transmitter  carrier 
for  good  quality  voice  reproduction. 


within  5  cycles  for  peak  jierformance 
of  frequency  shift  tone  teletypewriter 
systems,  and  within  one  cycle  for  the 
highly  sophisticated  multitone  svs- 
tems.  I'o  achieve  accuracies  of  this 
order  in  the  frequency  range  of  4  to 
24  megacycles,  the  original  SSB  sys¬ 
tems  employed  receivers  designed  to 
accurately  follow  and  reconstitute  a 
partially  suppressed  transmitted  car¬ 
rier.  riie  systems  in  use  at  the  pres¬ 
ent  time  still  employ  carrier  follow¬ 
ing  receivers  to  achieve  an  accurate 
demodulation  carrier. 

In  the  early  1950’s,  the  Naval  Be- 
search  Laboratory,  BuShips,  and 
(]N()  embarked  on  a  joint  investiga¬ 
tion  into  the  possibility  of  employing 
SSB  techniijues  to  increase  commu¬ 
nication  capacitv  ami  reliability  in 
ship-to-ship  and  other  general  com¬ 
munications  applications.  It  was  im¬ 
mediately  apparent  that  carrier-fol¬ 
lowing  SSB  e(|uipnient  would  be  use¬ 
less  for  apjilications  that  recpiired 

frequency  stabilization 
of  point-to-point 

SSB 

circuits  advantageous 

by  Bert  Fisk  and 
C.  L.  Spencer,  U.  S. 

Naval  Research  Laboratory 

netting  and  short  intermittent  trans¬ 
missions;  therefore*,  the  .S.'^'B  t*(pjip- 
ment  d(*veloped  for  the  m*w  higlilv 
diversified  applications  was  premised 
on  the  use  of  transmitters  and  receiv¬ 
ers  and  inherent  freejuencv  accuracies 
and  stabilities  better  than  one  jiart  in 
10'  per  day.  Equipment  of  this  type* 
is  currently  being  delivere*d  to  the 
Fleet  and  is  proving  its  value  under 
actual  ojierating  conditions.  A  fur¬ 
ther  project  that  deve*lope*d  out  of 
this  SSB  development  program  was 
one  that  proposed  an  investigation 
into  the  values  of  full  frecjuency  sta- 
Inlization  of  point-to-point  circuits. 
I'he  Naval  Research  Laboratory  has 
for  many  years  been  advocating 
higher  orders  of  frequencv  accuracy 
in  radio  communication  se*rvicf*s  and 
has  lieen  develojiing  pre*cision  fre- 
(fuency  generating  and  synthesizing 
systems  which  can  provide  the  degree 


of  accuracy,  flexibility,  and  stability 
recpiired  for  SSB  operation.  It  has 
been  only  recently  that  adecjuate  fre- 
(juencv  synthesizers  have  become 
available  to  make  it  possible  for  the 
Navy  to  carry  out  this  investigation. 

In  the  meantime,  the  interest  in  so¬ 
phisticated  tone  terminal  e(|uipment 
iiad  incn*as<*d  to  a  point  such  that  the 
Arrnv  .'Signal  Lorps  conducted  tests 
of  a  phase  .**hifl  tone  terminal  system 
over  th(*ir  conventional  AFC  inde- 
p(*ndent  sideband  system  between  the 
East  Coast  and  tlie  Hawaiian  Islands. 

riH*se  tt*sts  were  disappointing  in  that 
thev  indi(’at(*d  that  this  particular 
multiplexing  t(‘('hnique  would  not 
function  satisfactorily  on  such  a  cir¬ 
cuit.  Shortly  after  the  completion  of 
tin*  Armv  tests,  tin*  Navy  c«mducted 
similar  l»*sts  of  a  pliase  shift  system 
on  the  Nav  v  s  conventional  AFC  side¬ 
band  circuit  between  Washington. 
I).  (^.  and  \ortli  Africa.  1  he  results 
obtaiin*d  were  f*(|uallv  as  disappoint¬ 
ing  as  tho>e  obtained  bv  the  Armv'. 

It  was  at  this  point  that  the  Naval 
R(  *searcli  Laboratory  came  into  the 
pictun*  to  make  a  study  and  evalua¬ 
tion  f»f  the  situation.  As  far  as  could 
In*  determiin*d  by  NHL.  the  difficul¬ 
ties  that  had  been  encountered  were 
nf»l  causf*d  bv  any  inherent  deficiency 
of  the  phase  shift  principle  but  rather 
resulted  from  the  inability  of  the  con¬ 
ventional  AI'(^  sideband  system  to 
handle  ade(|uately  a  phase  shifted 
tv|)e  of  signal.  Therefore,  it  was 
agreed  by  all  parties  concerned  to 
continue  the  tt*sts  subse(|uenl  to  the 
installation  of  a  500  watt  frequencv 
stabilized  shipboard  type  transmitter 
at  the  North  African  end  of  the  cir¬ 
cuit  and  the  installation  of  a  fre¬ 
quency  stabilized  dual  space  diversity 
receiver  at  the  Washington  end.  When 
the  evaluation  was  continued  employ¬ 
ing  the  fre(|uency  stabilized  trans¬ 
mitter  and  receiver,  it  was  b>und  that 
even  though  there  was  a  very  remark¬ 
able  improv«*ment  in  tbe  performance 
of  the  phas(*  shift  system,  the  error 
rate  was  consiilerably  higher  than 
that  for  the  AN /  FCC-29  with  which 
it  was  being  compared.  Further 
study  of  the  problem  brought  to  light 
the  fact  that  a  high  percentage  of  the 
“hits”  wen*  occurring  simultaneous! v 
on  all  chaim(*ls.  Since  this  is  not  the 
maiiiM'r  in  which  “hits”  usually  occur 
on  a  long  range  circuit,  equipment 
defic  ienci(*s  were  indicated.  When  this 
problem  was  finally  resolved  it  was 
found  that  power  line  surges  were 
causing  both  the  stabilized  frecpiencv 
transmitter  and  n*ceiv(*r  to  introduce 
sudden,  radical  phase  changes  in  the 
signal  to  the  receive  phase  shift  ter¬ 
minal.  The  diflicultv  vvas  eliminated 
by  the  installation  of  regulated  power 
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supplies  in  holli  the  transmitter  and 
receiver.  After  this  pruhlem  was 
cleared,  the  error  rate  of  the  40  chan¬ 
nel  jjhase  shift  system  wa^  on  a  par 
with  that  of  the  AN/F(i(]-29  when 
hoth  \Nere  operating  simultaneously 
over  the  same  stabilized  circuit,  one 
system  on  the  upper  sideband,  the 
other  on  the  lower  sideband. 

Dttppler  Frequency  Shifts 

Several  interestin<r  ohservatiems 
were  made  durintr  this  evaluation 
that  have  a  dir(*ct  heaiin"  upon  fu¬ 
ture  plannifijr  for  point-to-point  com¬ 
munications.  First,  tin*  rate  of  phase 
change  of  long  range  HF  signals  was 
accuratelv  measured  and  recorded 
over  a  consid(*rahle  period  of  time 
and  und(*r  a  great  many  dilTerent 
transmitting  conditions.  It  was  found 
that  at  any  time  a  circuit  was  sufli- 
ciently  ‘’goexF’  to  pass  tralllc  by  anv 
of  the  means  currently  emj)loved,  the 
rate  of  phase  shift  was  sulTieientIv 
small  so  that  few  if  any  errors  would 
he  caused  from  tliis  source  in  a  |)hase 
comparison  system.  Second,  since* 
tin*  freejuency  standards  at  both  ends 
of  tlie  circuit  were  maintained  in 
relative  frecpjency  accuracy  to  hett(*r 
than  one  part  in  10^  it  was  possil)le  to 
make*  rather  ae'C'urate  measurements 
of  doppler  fre*(piency  shifts  of  the 
transmitted  signal.  It  was  found  that 
at  any  time  a  frecpiencv  was  usable 
foi-  handling  trallic,  the  do|)pler  shift 
was  so  small  that  it  eoulcl  not  he* 
measijre*d.  d'he  gre*ate*st  shift  re*c-ord- 
ecl  was  2  e  yele*s  at  20  leiegaeveles  dur¬ 
ing  a  transitiem  period  when  the  sig¬ 
nal  was  fading  out.  dhird.  it  was 
found  that  when  the  AX  F(7C-20  was 
employe*el  with  the  stabilized  ."iOO  watt 
transmitte*r  and  stahilize*d  ree'e*i\er 
conddnatiofi  to  handle*  the*  normal 
tralllc  load.  e  ire*uits  could  he  main¬ 
tained  longe*r  anel  with  fe*wer  e*rrors 
during  transition  periods  or  times  of 
ionospherie-  dislurhane*e  than  was  pos¬ 
sible  with  a  4  kw  stanelard  SSH  trans¬ 
mitter  anel  receiver  combination.  Se*v- 
eral  times  it  was  found  that  when  a 
jearticular  freepiencv  could  no  longer 
he  use*cl  with  the  standard  transmit¬ 
ter  and  re*ce*ive*r  it  was  possible  to 
change  ove*r  to  the  low  power  sta¬ 
bilized  svsiem  utilizing  the  same  fre- 
cfuencv  e*hannel  and  continue  with  ae*- 
ceptahle*  copy  all  dining  the  Iransi- 
tjon  jierioel. 

This  evaluation  served  to  prove 
several  imjiortant  points  such  as  the 
fact  that  multi-tone  phase  shift  ter¬ 
minal  ecpiiprnent  could  be  used  suc¬ 
cessfully  on  long  haul  |)oint-to-point 
circuits  provided  properly  stabilized 
SSH  equipment  was  used  with  it  ami 
the  fact  that  a  fully  stabilized  low 
pow(*r  svstern  could  prov  ide  more  le- 


lial.le  communications  than  a  medium 
power  conv (*ntional  system.  However, 
there  were  several  important  ejues- 
tions  that  remained  unanswered,  the 
most  important  of  which  was  whether 
it  would  he  possible  to  achieve  com- 
parable  gains  by  projierly  stabilizing 
the  S.SH  transmitters  and  receivers 
already  in  use  by  the  Xavy.  To  obtain 
answers  to  this  cjuestion,  the  Xavv 
established  a  second  stabilization 
project,  this  one  emploving  a  fuliv 
dujdex  SSI)  circuit  ht*tween  \\  ash- 
ington.  I),  (b,  and  Hawaii.  Tn  this 
project  standard  LI)  1-2  transmitters 
and  several  tyjies  of  leceivers  were 
frequeney  stabilized  by  means  of  sev¬ 
eral  dilTerent  types  ami  configura- 
ticuis  of  frequency  standards  and  fre¬ 
quency  synthesiz(*rs.  Also  a  brief  test 
of  phase  shiftc*d  terminal  ecjuipment 
was  carried  out  to  further  check  the 
rt*sults  obtained  in  the  jirevious  c*val- 
uation. 

d  he  second  evaluation  not  only 
confirmed  the  general  findings  of  the 
first  Xavy  tests,  but  also  brought  out 
several  additional  significant  points. 
First,  it  was  determined  that  the 
LI)  I -2  tvpe  SSB  transmitter  can  be 
satisfactorily  and  reliably  stabilized 
by  using  the  combined  frecjuencv 
standard  and  synthesizer  which  has 
recently  been  developecT  specifically 
for  use  with  the  LI)  I -2.  \\4ien  a  re¬ 
liable.  low  distortion,  high  jiower  lin¬ 
ear  amplifier  is  added  to  a  svnlhe- 
sizer  (*(piippecl  14)1-2  type  transmit¬ 
ter  the  combination  is  an  SSB  trans¬ 
mitter  that  possesses  all  the  fc*atures 
and  capabilities  necessary  for  state* 
of  the  art  c’ommunications.  Seeoiid. 
several  dilTerent  receivers,  including 
the  FBR-IO.  were  stabilizc*d  and 
tc*sted  on  the  circuit  and  all  were 
found  to  perform  satisfactorily. 
Third,  the  brief  one-way  phase  shift¬ 
ed  terminal  tests  conducted  during 
this  evaluation  produced  results  that 
agreed  cIosc*ly  with  the  findings  of  the 
previous  tests,  even  though  it  was 
over  a  longer  and  more  difficult  cir¬ 
cuit.  nanielv.  that  when  an  SSB  point- 
to-point  circuit  is  adequately  stabi¬ 
lized,  the  performance  of  the  40  chan¬ 
nel  phase  shifted  terminal  is  on  a  par 
with  the  16  channel  AX  FGC-20. 
Fourth,  it  was  found  that  with  fre- 
cjiiency  stabilized  equipment,  it  was 
possible  to  successfully  utilize  fre- 
(juency  assignments  that,  because  of 
persistent  interfering  signals  in  the 
area  of  the  transmitted  carrier,  could 
not  be  used  with  the  frc*(|uency  fol¬ 
lowing  e(]ui|)ment.  Ibis  was  dra¬ 
matically  pointed  up  on  the  W  ash- 
ington-Havvaii  leg  of  the  circuit  on 
whicli  it  had  be^*n  impossible  to  use 
one  of  the  choice  fre(|uency  assign- 
\  Continued  on  page  75) 
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SSI{  (  JrciiitH 

i  Continued  froni  ftnfie  73  i 
intMils  l»e(ause  of  |)eisi:*lrnl  carrier 
ititerfercFice.  It  was  fvjuiid  that  when 
tlie  transn)itler  and  receiver  on  the 
circuit  were  stahilized.  this  particular 
fre((uencv  assignment  <:a\e  the  best 
and  most  reliable  copy  of  an\  assign¬ 
ment  available  in  spite  of  the  persist¬ 
ent  interference. 

In  addititm  to  the  previously  dis¬ 
cussed  advantages  obtained  through 
fre(|ucncy  stabilization  of  the  point- 
to-pfdnt  SSH  circuits,  there  are  sev¬ 
eral  other  .^ijiuificant  advantages  that 
were  brought  to  the  forefront  during 
both  series  of  tests.  I  he  ease  and 
speed  with  which  a  frecpjencv  stabi¬ 
lized  receiver  could  be  set  on  fre- 
(juetj(  V  a^  (  iunpared  to  the  tedious 
“fishing  procedure  entailed  in  tun¬ 
ing  the  Irccjnency  following  receivers 
was  |>arti(  ularlv  impressive  to  all  ob¬ 
serving  operating  pmsonnel.  This 
sjjeed  of  setting  up  a  stabilized  re¬ 
ceiver  wa.**  also  found  to  substantially 
reduce  tin*  <»utage  time  when  chang¬ 
ing  the  <»p(*iating  fiequencv.  One  of 
the  chr<»iMc  jrroblems  encountered 
with  fre(|ucncv  following  receivers 
that  is  (  ompletelv  alleviated  through 
fie(juenfy  stabilization,  one  that 
j>lagut*s  ojrerators  and  causes  innu¬ 
merable  outages,  is  that  noise,  inter- 
fer  ence.  and  or  deep  fading  of  sig¬ 
nals  fre(|ue*r)tlv  cause  frecjuency  fol¬ 
lowing  rerfivers  to  “juni])  the  track” 
and  stav  <dT  frerpiency  until  manually 
retimed.  Also  as  indicated  previously, 
it  was  found  possible  to  <»perate  suc¬ 
cessfully  with  stabilized  equipment 
during  transition  periods  when  selec¬ 
tive  fading  was  so  severe  that  a  fre- 
(prenev  following  receiver  could  not 
stay  on  fre<ju(‘ricv  while,  because  of 
divcrsilv  reception,  the  teletype  copy 
was  aderjuate.  On  the  Washington- 
Ilawaii  circuit,  outages  caused  by  in¬ 
terfering  signals  and  transition  peri- 
(*ds  riorrnallv  account  for  a  total  of 
several  hours*  outage  each  day.  The 
majority  of  this  outage  time  was 
eliminat(“d  during  the  evaluation  pe¬ 
riod  when  the  circuit  was  frequency 
stabiliz(‘d.  A  further  interesting  point 
is  that  it  appears  feasible  t<i  stabilize 
most  of  the  more  modern  SSB  point- 
t<»-point  erjuiprnent  at  a  cost  that  ap- 
jiroxirnates  So.flOO  lo‘  Si, 000  per 

transmitter  or  receiver. 

% 

As  a  result  of  th(*se  ev  aluatiems.  the 
\avv  is  initiating  imrn(‘diate  action 
to  stabilize  fully  all  of  its  point-to- 
point  SSH  circuits.  Fin*  schedule  to 
l»e  bdlowed  will  be  to  stabilize  all  the 
IJ)T-2  tvpe  transmitters  now  in  use 
at  the  (‘arli(*st  ))ossible  date  and  tht*n 
j)roc(*cd  with  the  stabilization  of  as 
many  receivers  as  is  practical  and 
economical.  .  .  .  —  .  . i  — 


KU‘ctroiiic*  W  arfar€‘ 

^  (continued  from  pa^e  71  I 

abilities  in  other  fields  r>f  technologv 
such  as  missiles. 

W  hat  can  be  done  bv  the  \av  v  and 
the  other  military  services  to  combat 
the  existing  and  supposed  Sov  iet  c*lec- 
tronic  threat?  There  are  indeed 
scores  of  avenues  for  attacking  this 
problem.  Besides  the  more  obvious 
answers  involving  vast  procurement 
programs  to  match  the  Sov  iets,  for  in¬ 
stance  in  jamming  power,  watt  for 
watt,  there  are  other,  at  least  partial 
solutions. 

Some  of  these  inv(dve  procedural 
methods  involving  no  hardware.  It 
has  been  said  that  the  military  serv¬ 
ices  have  become  “communications 
hajipy,  that  we  have  come  to  depend 
more  and  more  on  electromagnetic 
radiations  to  guide  our  every  move. 
This  trend,  at  least,  can  hardlv  be 
refuted.  I  rdess  our  dependence  on 
electronics  is  to  become  a  serious  lia- 
bilitv  in  wartime  by  revealing  our 
presence  to  the  enemy  arnl  providing 
him  with  a  beacon  to  guide  his  mis¬ 
siles.  we  must  learn  to  restrain  our 
electromagnetic  radiations  to  the  ab¬ 
solute  minimum.  Turning  any  com¬ 
munications  receiver  across  its  de¬ 
signed  spectrum  leaves  little  doubt 
the  "voices  of  Babel”  are  working 
overtime.  (Communications  suscepti- 
bilitv  to  countermeasures  can  be  de- 
(reased  vastly  bv  the  use  of  good 
operating  jirocedures.  rigid  limitation 
of  traffic  to  only  the  vital  transmis¬ 
sions.  and  develojrrnent  of  good  fre- 
cpiency  diversity  capabilities. 

The  electronics  design  engineer  can 
do  much  to  reduce  the  susceptibilitv 
of  e(|ui|)ments  and  systems  to  coun¬ 
termeasures  bv  jiroper  design  consid¬ 
eration  and  the  incorporation  of 
counter-countermeasures  cinnritry  in 
all  militarv  electronics  where  feasible. 
In  view  of  demonstrated  Soviet  E(CM 
|)otential  and  their  obvious  inclina¬ 
tion  to  employ  countermeasures  on  a 
grand  scale,  our  military  electronics 
must  be  designed  and  conditioned  to 
function  elfeitively  in  a  severe  KCM 
env  ironment. 

Modern  naval  tactics  demand  a 
diversified  suit  of  FXM  e(|uipments 
for  naval  ships  and  aircraft,  ('ertain 
tactical  considerations  reijuire  naval 
task  forces  to  o|)erale  in  conditions 
of  complete  "electronic  silence.” 
Fhese  conditions  re(|uire  tlie  utmost 
of  jiassive  IXAI  performance,  tactics, 
and  knowledge  of  enemy  radiation 
characteristics.  Other  situations  re- 
(juire  active  (‘ounterrneasures  includ¬ 
ing  deception  ilev  ices  to  confuse  and 
decov  the  enemy,  devices  to  jam  ra¬ 
dars  and  other  electronic  e(]uipment 
and  devices  capable  of  destroving 


the  accuracy  of  eneinv  missiles  and 
gunfire. 

As  more  and  more  K(7\l  erjuip- 
rnents  capable  of  fulfilling  the  above 
reiiuirernents  are  developed  and  in¬ 
stalled  in  the  ships  and  aircraft  jd 
the  Fleet,  the  Navy  is  gaining  a  strong 
potential  in  Klectronic  W  arfare.  So 
long  as  the  state  of  the  electronic- 
art  continues  to  jrrogress.  new  and 
improved  countermeasures  e(|uij)rnent 
will  be  required.  "Fhe  Navv  has  recog¬ 
nized  this  and  Iras  in  being  expand¬ 
ing  programs  both  in  FCM  resear'ch 
and  development  and  FCM  erprip- 
ment  procurement. 

In  keeping  with  the  increased  im¬ 
portance  of  electronic  warfare  the 
Navy  has  established  an  organiza¬ 
tional  unit  within  the  Office  of  the 
Chief  of  \aval  Operations  at  the 
Division  level,  rather  than  at  the 
Branch  level  as  formerly.  Fhe  new 
electronic  Warfare  Division  includes 
not  only  the  Flectronic  Orunterrnea- 
sures  Branch,  but  the  C^mdiat  Direc¬ 
tions  Sv  sterns  I  Radar  i  Branch,  and 
the  Navad  Factieal  Data  Systems 
Branch  as  well.  dims,  a  large  seg¬ 
ment  of  naval  electronics  will  be  co- 
ordirrated  under  a  single  director. 
This  organization  will  provide  an  im¬ 
proved  status  and  increased  recogni¬ 
tion  of  the  importance  of  electronics 
in  modern  naval  strategy. 
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Thp  14th  Annual  Armed  Fittres  Citmnutnications  and  EIrctronirs  Association  Convention 
and  Exhibit  tcill  be  held  at  the  Sheraton-Park  Htttel.  ll  ashington,  i)»  f’.,  on  Tuesday, 
W\  dnesday  and  Thursday,  May  24,  25.  26.  1960, 


TIIKMK — '"‘Communications  and  EAectronics — The  Arm  of  Control,  The  Voice  of  Com¬ 
mand,"^ 

PANKI^  I)IS(A  SSIO.NS — Timely  subjects  accentinp  the  Convention  theme. 

May  24:  by  Matitmal  Aeronautics  and  Space  Administration — "^Electronics  for 
Putting  a  Man  into  Space,*'  Moderator — Herbert  Rosen.  A.15.4,  introduced 
by  John  R,  (P'Rrieti.  Hoffman  Electronics.  Washington  AFCEA  represen- 
tive. 

1,  ('ommunications  and  Location  of  Space  Satellites — (speaker  to  be 
an  turn  need  ) 

2,  I'tilization  of  Satellite  (Annmnnications — l^eotiard  Jaffee.  y.lS.4 
.‘i.  Tracking  Satellites — Jidtn  Mengel.  IS  ASA 

4,  Communications  at  Lunar  Plamtar^  Distance — Robert  Rriskman, 

ytsA 

Advanced  Technology  for  Space  ('.ommnnicatitms — Jet  Propulsion 
Labs,  (speaker  to  be  announced ) 

May  25;  by  Hell  Telephone  Laboratories,  Inc, — "'Space  (Annmunications,"  Modera¬ 
tor — Dr,  J,  R,  Pierce.  Hell  Labs.,  introduced  by  Millard  C,  Richmi}nd, 
fT’estern  Electric.  IT  ashingt on  AFCEA  representative, 

J,  Problems  of  Satellite  (communications — Dr.  J.  R.  Pierce.  Hell  Labs, 

2.  Rell  Icalutratories'  Part  in  the  Echo  Experiment — IT.  J,  Jakes,  Hell 
Labs, 

li.  Active  Satellite  Repeaters — L.  C.  Tilltttstm.  Rell  Labs, 


WHAT  AFCEA  WILL  OFFER 


AT  THE  MAY  CONVENTION 


May  25:  ""Scientific  Applications  (Communications  and  Electronics)  of  Photog¬ 
raphy,**  Moderator — RAdm  Robert  S.  (Juackenbush,  I  SIS'  (Ret.),  intro¬ 
duced  by  RAdm.  Dwight  M.  Agnew.  I  SI\  (Ret,),  Washington  Associates, 
IT  ashington  AFCEA  representative,  (two  speakers  to  be  announced) 

May  26;  by  Ceneral  Electric  Company — ""Imlustry  Repttrts,'*  Moderator — Richard 
Shetler.  CE.  introduced  by  Thomas  R.  Jacocks,  CE.  \T  ashington  AFCEA 
representative, 

1.  Superconductivity — Lloyd  Harriott,  CE 

2.  Thermoplastic  Recording — Dr,  IT  illiam  Clean.  CE 

3.  ISew  Horizons  in  Point-to-Point  Communications — Allen  IT  ild,  (,E 

4.  Systems  Profile  Analysis — Richard  Shetler.  CE 
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KEYNOTK  I.l  NCIIKOA 
J\aral  Operations. 


Mny‘  24.  Speaker — .itltniial  Arieifsh  Burke,  L'SIS,  Chief  of 


KKCEPTIO.N-HL  FFKT— 
John  Cilharte.  Atltniral  C 


May  24,  with  floor  show,  platined,  arranged  and  produced  hy 
'.orp. 


KFCFPTION.HANOl  FT 
Institute  of  America. 


May  2;y.  Speaker — Lett  Cherne.  Kxecutire  Directttr.  Research 


IMH  STin AL  LL.NCIIEON— l/a 


V  26.  Speaker — Lieutenant  Ceneral  James 
I  SA  (Ret.),  V  ice  President.  Ceneral  Telephone  &  Electronics  Corp. 


SPECIAL  EXHIBIT — Exhibits  by  the  Army.  !\avy 
gram  for  May  26,  in  honor  of  100  years  of  I  .S.  . 


and  Air  Force  will  be  part  of  the  pro 
Irmv  Signal  Corps  Communications, 


(XIXVENTION  EXHIBIT — 160  exhibits  by  industry  shitwing  the  latest  developments  in 
communications,  electronics  and  photography. 


rOLB — May  2iy.  tit  yiaval  Research  Laboratory — Captains  .1.  E,  Krapf  and  I).  G.  Bryce. 


LADIES  PKOiiRA.'M — A  special  ladies  program  is  being  arranged  by  Mrs.  Dorothy 
Christopher  ns  chairman. 


AE  is  an  old  hand  at  developing  military 'communications  devices  and 
systems  uith  unusual  capabilities. 

A  prime  example  is  the  coordination  device  used  in  conjunction  with  the 
AE-developed  automatic  teletypewriter  switching  center. 

Messages  on  punched  tape  arriving  at  a  routing  center  are  automatically 
given  proper  priority  status . . .  earmarked  for  single  or  multiple  destinations 
and  assigned  to  the  first  available  open  circuits  for  regional  or  global 
transmission  to  command  centers. 

Complex  detailing  and  switching  such  as  this  is  a  logical  extension  of  AE’s 
wide  experience  in  the  design  of  complex  circuit  routing  systems  for  auto¬ 
matic  telephone  exchanges. 

If  you  have  a  tough  problem  in  communications  or  control,  AE  can  supply 
the  answers  —  and  provide  the  components  or  complete  control  systems  to 
wrap  it  up.  A  letter  or  phone  call  (Fillmore  5-7111)  to  the  Manager, 
Government  Service  Division,  Automatic  Electric  Sales  Corporation, 
Northlake,  Illinois,  will  bring  quick  results. 


MAKING  IDEAS  WORK 


AUTOMATICALLY 


GENERAL 


GENERAL  TELEPHONE  &  ELECTRONICS 
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SERVICE  TEST  AND  EVALUATION  OF  NAVAL 
COMMUNICATION  EQUIPMENT 

by  LCDR.  J.  A.  VAUGHAN,  USN 

Staff,  Commander  Operation  Test  and  Evaluation  Force 


LONG  AM)  KSSKNTIAL  chain  of 
events  lies  helween  the  enjzineer  in  liis 
lahoratory  (le\ elopinj;  a  communica¬ 
tion  techni()ue  and  the  radio  operator 
of  a  suhniarine  usinji  a  piece  of  com¬ 
munication  e(|uipinent  helow  the  Arc¬ 
tic  icecap.  One  of  the  links  of  the 
chain  is  the  highly  essential  Service 
lest  and  Kvaluati<m.  In  order  to  <j:ain 
ser\  ice  acceptance,  new  na\  al  material 
must  demonstrate  its  ability  to  func¬ 
tion  satisfactorily  in  the  operational 
environment.  Ihe  (diief  of  \aval 
Operations  must  determine  before  ac¬ 
cepting:  an  ecjuipment  for  service  use 
that  it  will  improve  Fleet  capabilities, 
lo  pro\  ide  the  (diief  of  \aval  Opera¬ 
tions  with  the  facts  necessarv  to  de¬ 
termine  service  acceptahilitv.  there 
exists  an  organization  known  as  the 
Operational  lest  and  Fvaluation 
Force  I  formerly  O|)erational  Develop¬ 
ment  Force  I .  I  bis  Force  o|)erates 
to  bridge  the  ^ap  between  the  De- 
velopinj:  \»:ency  ashore  and  the  fleet 
operator  at  sea. 

The  Operational  Test  and  Fvalua¬ 
tion  Force  stands  as  referee — without 
ju'ejudice  or  bias — in  the  task  of  test- 
ini:  and  evaluating"  na\al  material. 

I  he  \av\  must  insure  that  it  does  not 
procure  expensive,  complex  etpiip- 
ments  which  may  be  seri(msl\  (lefn  i- 
ent  or  unsuitable  for  ser\  ice  use.  .^uch 
an  action  would  lu*  hi^hlv  detrimental 
to  the  Fleet *s  operational  readiness  as 
well  as  to  the  .\av\  s  jxxketbook.  On 
the  otluM  hand,  there  must  be  no 
atiuosphere  wherein  the  Developing 
A^enev  is  icluctant  to  introduce 
ccpiipment  into  the  flet*t  until  it  is  a 
flmdv  polished  “p:****^-  ^  This  latter 
altitude  can  b(*  eijualK  harmful  to 
Fleet  readifiess. 

Recent  chan^"es  in  naval  policA  j)ro- 
\  ide  for  Operational  Test  and  Fvalu- 
alion  Force  to  paiiicipatt*  earlier  in 
the  de\ clopim'iital  sta^e  of  new  ecpiip- 
mcnl  tlum  was  previously  the  case. 

It  is  not  intended  that  this  earlv  par¬ 
ticipation  will  be  that  of  a  meddler, 
but  rather  as  an  inteicstt‘d  ultimate 
consumer.  The  intent  of  this  change 
is  to  i<*duce  the  time  re(piired  to 
secure  an  ojierational  evaluatioif  and 
ultimate  service  acceptance  of  e(juip- 
menls  b\  interjecting"  at  an  early  date 
the  comments  of  an  uid»iased  orjrani- 


zation  which  has  the  needs  of  the 
o])eratin^  forces  firmlv  in  mind. 

Ihe  composition  of  the  Operational 
lest  and  Fvaluation  Ff>rce  is  designed 
to  keep  these  manifold  recpjirements 
of  the  Meet  constantly  in  mind.  In  ad¬ 
dition  to  the  Head(|uarters  at  Norfolk, 
A  irginia.  fixe  lest  and  PAaluation 
Detachments  and  three  Air  Develoj)- 
jm*nt  Sipiadrons  are  in  existence.  The 
20  ships  and  42  aircraft  assigned  to 
these  xarious  activities,  plus  addi- 
tiimal  surface  ships,  submarines  and 
aircraft  provided  bv  the  two  Fleet 
(!ommanders  as  reipiired  for  vari¬ 
ous  projects,  comprise  the  forces 
needed  to  conduct  coiujirehensive 
tests  and  evaluations  of  new  eipiip- 
ments.  The  Force  does  not  generate 
recjuirements  for  new  or  improved 
eijuipment.  It  does,  however,  report 
to  the  (diief  of  Naval  Ojierations  how 
well  these  ecjuipments  fulfill  the  re- 
(piirements  of  the  operating  forces. 

In  oraler  to  st*e  how  the  (4iief  ol 
Naxal  Operations  receives  the  infor¬ 
mation  necessarx  to  accept  eijuipment 
for  serx  ice  use.  let  us  follow  a  typical 
communication  ecjuipment  through 
the  test  and  evaluation  process.  \\  hen 
a  Naval  lechnical  Bureau  decides 
that  (Mpiipment  will  rerjuire  an  oper¬ 
ational  evaluation,  the  Bureau  re- 
(pjests  the  (diief  of  Naval  ()perati(Uis 
to  issue  a  test  and  evaluation  project. 
When  the  project  is  issued,  the  Oper¬ 
ational  Tests  and  Fvaluation  Force 
begins  its  jilanning  for  the  conduct  (d 
the  tests.  For  the  tests  to  be  meaning¬ 
ful.  the  ejpjipment  must  bethoroughlx 
understood.  Manx  routes  of  apjiroai  h 
aie  used  studv  of  previous  evalua¬ 
tions  on  similar  gear;  studv  -d  labor- 
atorx  and  manufacturers  lejioits;  ex¬ 
amination  of  new  t(*chni(pies  being 
utilized:  discussions  with  the  Dex elop¬ 
ing  Agencx  *s  personm‘1:  trips  to  tin* 
contractor  s  plant  tn  gain  first  hand 
infoi  Illation.  Based  uii  this  knoxvl- 
edg(‘.  the  various  tests  to  be  con¬ 
ducted  during  the  ojierational  ex  abl¬ 
ation  xvill  be  formulated. 

Although  C'onnnander  Operational 
Test  and  Fvaluation  Force  has  certain 
llc-et  units  available  to  conduct  proj¬ 
ects.  these  are  augmentt‘d  for  particu¬ 
lar  projects  to  jiroxidt*  sjiecial  capa¬ 
bilities.  HowcwtM'.  in  an  effort  to  re¬ 


duce  the  number  of  fleet  units  that 
are  recjuired.  sincere  efforts  are  made 
to  combine  the  services  for  several 
projects  if  no  degradation  of  the  data 
will  result.  Many  operational  prob¬ 
lems  must  be  resolved  in  order  to  pro- 
X  ide  the  most  desirable  atmosphere 
for  the  exaluation. 

(^nnplex  and  detailed  planning  for 
the  operational  exaluation  is  required 
to  jirovide  xalid  ansxvers  to  the  many 
questions  that  may  arise  concerning 
a  nexv  ecpiipment.  Among  tliese  ques¬ 
tions  is  the  determination  of  tfie  reli¬ 
able  range  of  a  communication  equip¬ 
ment.  W  ith  increased  disjiersion  for 
nuclear  protection  and  the  need  for 
engagement  of  enemy  forces  at  great¬ 
er  distances,  naval  tactical  communi¬ 
cation  equijiment  has  been  called  on 
to  jirovide  reliable  communications  at 
longer  ranges.  One  approach  to 
greater  range  has  been  the  utilization 
of  advanced  techniipif^s.  For  example, 
one  nexv  tx  pe  of  receiver  xx  as  designed 
to  receive  emissions  that  xvere  still  in 
the  exjieriniental  stage.  In  order  to 
evaluate  the  receixer.  special  arrange¬ 
ments  had  to  be  made  to  schedule  this 
txpe  of  emission  during  the  exj)eri- 
ments — an  unusual  situation. 

During  the  entire  o|)erational  eval¬ 
uation.  it  is  necessarx  to  know  tlie 
condition  of  the  equipment  in  order 
to  determine  xvhether  any  change  in 
power  or  sensitixitx  has  occurrefl.  To 
determine  this,  the  ef|uipment  is  con- 
stantlx  monitored.  Normallx  the  mon- 
it«uing  is  done  xxith  standard  ship¬ 
board  test  eipiipments.  but  s[)ecial  test 
tMpiipiiKMit  for  more  complete  meas¬ 
urements  is  fre()uently  utilized. 

As  electronic  dex  ices  have  become 
more  sophisticated  and  conqilex.  the 
cxer  recurring  {iroblem  of  mainte¬ 
nance  must  lie  (  (Misidered.  The  Navy  s 
concept  of  providing  the  maximum 
amount  of  maintenance  and  repair  at 
the  user  activitx.  reijuires  that  the  de- 
sigiKM-  be  aware  constantly  that  the 
man  repairing  or  maintaining  his 
ecpiipment  on  a  ship  or  at  an  ad¬ 
vanced  base  xvill  not  have  the  exten¬ 
sive  electronic  background  possessed 
bv  the  designer.  Conqilicated  align¬ 
ment  or  troubleshooting  procedures 
can  render  an  euuijiment  unsuitable 
[Continued  on  paf^e  ol  • 
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for  service  use.  During  operational 
evaluations,  the  service  persofiru*!  of 
the  ship  or  activity  are  required  to 
perforin  the  normal  maintenance  and 
repair  instead  of  the  contractor’s  rep- 
iTsentative.  By  this  method,  a  good 
estimate  of  maintenance  diHiculties 
will  he  obtained.  If  a  major  failure 
occurs  to  the  etpiipment  that  is  he- 
\ond  the  capahility  of  the  integral 
maint(‘nan(‘e  personnel,  tin*  contractor 
may  he  consulted  in  order  to  expedite 
the  conduct  of  the  evaluation. 

Since  the  ecpiipment  under  evalua¬ 
tion  will  ultimat(‘l\  he  maintained  hv 
smvice  |)ersonn(*l.  the  adcipiacv  of 
the  instruction  hooks  and  the  mainte¬ 
nance  manuals  must  he  seriouslv  con¬ 
sidered.  (jrcuit  diagrams  and  com¬ 
ponent  identification  data  are  checked 
between  the  material  and  the  hooks. 
If  discrepancies  exist.  the\  are  not(‘d. 
lest  proceduri's  set  forth  in  the  main¬ 
tenance  manuals  are  conducted  to 
ascertain  whether  thev  are  compati¬ 
ble  with  the  ♦Mpiipment  and  test 
equipment  carrii  •d  b\  the  operating 
activitv. 

Also  to  be  included  in  the  plan  for 
the  tests  an*  environm(*ntal  problems. 

I  he  effects  of  a  ships  motion  and 
\ibration.  and  the  susceplibilitv  to 
corrosion  bv  salt  laden  air  will  be 
iletermined.  Airborne  equipni»*nt  will 
often  be  subject<*d  to  shocks  bv  cata- 
|»ult  takeoffs  and  arrest(*d  landings. 
‘Surface  ship’s  e<pjiment  will  be  sub¬ 
jected  to  shock  from  missile  firings. 

As  pointed  out  in  the*  article  bv 
Hear  Aelrniral  A  irden  in  the  l)(*c(*m- 
»er  lOo*)  issue*  of  e*ntitle*d 

■(.'ornmunicatimi  l{e*epiiie*me*nts  of 
)ur  Na\\.'’  mutual  inte*rfere*nce*  e)f 
•le*et  ronie*  e‘(piipme‘nts  is  a  se*rious 
md  inere*asingl\  invol\e*el  problem, 
luring  te'sting.  pe*rsonne*l  must  be 
de*rt  to  ele*te*e  t  inte“rfe*re*nce“.  Spe*cial 
e*sts  are*  ofte*n  e-onelucteel.  whereby 
>the*r  spe*e‘ific  e*(|uipme*nts  are  aeti- 
ate*d  to  le*arn  how  much  anel  what 
\  pe*  e»f  inte*rfe*re*nce*  is  generated. 
re*sts  are  e  <mdue  te*d  also  to  ele*termine 
f  inte'rmodulatiem  eee-curs.  I  nfortu- 
iate*lv.  inte*rft*renee  is  a  problem  that 
iiust  be*  ap|ne)ache*d  em  a  broader 
cale*  than  the*  testing  of  e*aeh  ne*w’ 
(piipnie*nt  as  it  arrive*s. 

In  all  communications  e*(piipm(*nts. 
requencv  stabilitv  is  an  important 
eat  lire*  w  hie  h  ma\  be*  subje*e  te*el  to  ael- 
litional  faetens  in  afloat  installations 
ie*eause*  e)f  e*nvironmental  conditions. 

ma\  be  re*adilv  se*en.  te*m|pe*rature 
ml  humiditv  differe*nce*s  expt*rie‘ne*(*d 

II  naval  units  coulel  ha\e  a  ele*finite* 
e*aring  on  a  unit  s  fref)uency  stabil- 
\.  Kxte*nsivt‘  fre*(juency  nie*asure’- 
ie*nts  are*  tajvt*n  during  the*  te*sts  to 
i(»\iele‘  a  basis  for  discussing  staleil- 
\ . 


-Not  all  factors  ed  an  evaluation  are 
deri\t‘d  from  spee-ial  te*sts.  Some  of 
the*  ite*nis  are  ascertaineel  bv  examina¬ 
tion  of  the*  e*(|uij)me*nt  anel  bv  the*  e)b- 
jee  tive*  obse*rvations  of  the*  pe*r'^e)nne*l 
o|)eraling  and  maintaining  the  eepiip- 
me*nt.  During  the*  evaluation,  the 
eepiipment  is  clweked  for  the  epialitv 
of  Workmanship.  Sue  h  items  as  labe*l- 
ing  of  parts,  soldering  and  cable 
elrt'ssing  receive  attentiem.  .'^uitabilitv 
of  me*thoels  of  menmting  comjxments 
ami  aele*(pjaey  of  materials  useel  are* 
note*el.  .Safe*ty  devices  and  interlocks 
are*  e*are*fullv  cemside*red.  These  twee 
ite*ms  are  e*speciallv  important  in  the 
ope*rating  envireenment  elue  to  the 
motion  of  ships  and  aircraft.  During 
he*av  v  weather,  persemnel  coulel  easilv 
be*  thrown  against  e*<piipme*it  ami 
subje*cte*d  to  e*le*ctrical  sheuk.  Aeleli- 
tiemallv.  the*  eejuipnmnt  eemlel  she*ar 
or  jump  interheeks  e>r  catehes  that 
would  be  ade*(piate*  on  a  stable  plat¬ 
form.  Ile*avv  we*athe*r  alsee  has  ael- 
ve*ise*  e*}f(*ets  em  moving  hardware*  in 
t*epiipments.  i.e.,  e  arriages  in  teletv  pe* 
mae  hines.  Korces  greater  than  mn  rnal 
elue*  to  me>tion  of  the*  shij)  mav  cause* 
malfime  tioning  of  the*se*  movable*  por¬ 
tions. 

Nothing  is  more  frustrating  to  a 
naval  e*'eetronics  te*ehnician  than  tee 
spend  several  hours  getting  to  a  eenn- 
pone*nt  that  will  r(*epiire  onlv  a  few 
mome*nts  te>  ?e*place.  (*speciallv  when 
the  **de)vvn  status  ’  of  the  eepiipment  is 
e  ritical  to  the  e)pe*ration  of  that  jiartic- 
ular  fleet  unit.  Just  as  weerkmanshij)  is 
e  heckeel.  acce*ssibilitv  is  inv estigateel 
to  determine  if  the  eejuijiment  can  be 
adeepiatelv  maintaineel.  Jhis  faetor 
has  bt*come  increasingly  important  as 
imne  e*omple*x  ami  miniaturize*d  as- 
se*mblie*s  appear  in  comnumiealion 
e'epiijunent.  As  a  jiart  eef  the  evalua¬ 
tion.  the  operateers  are  epieried  as  to 
the*  usefulness  and  elesirability  of  the 
varieeus  eejuipment  eontreels  and  in- 
st  rumentatiem. 

I  vve)  pre)blems  that  are  relate*d  in 
part  are  ventilation  ami  habitabilit v . 

In  the  effort  to  prov  iele  our  ships  ami 
aircraft  with  the  grt‘atest  }io  sible 
capabilitv.  more  and  more  e(piipnie*nt 
has  be*en  installe*el.  As  a  result,  each 
new  e*(piipment  must  be  e()nsielt*re*d 
with  the  V  ie*w  of  w  hether  it  generate*s 
unde*sirable  levels  of  light,  heat  or 
noise.  Also,  it  must  he  (le*termined 
whether  the  installation  will  reduce 
materiallv  the  space  available  for  the 
other  functions  of  a  ship  or  aircraft. 

If  an  e(piipm(*nt  is  planned  for 
serv  ice  use.  personm*!  must  be  lraim*d 
in  its  operation  and  maintenance.  Ob¬ 
servations  must  be  made  as  to  what 
tiainiiiii  rt*(piirt*nu*nts  and  tiaining 
aids  will  b«*  required.  W  hen  appropri- 


at<*.  tilt*  det(*rmination  of  doctrine  for 
list*  of  the  etpiipment  mav  bt*  desired. 
Also,  susceptibility  of  tlit*  t*[piipment 
t<>  countt*rmeasur(*s  mav  be  retjuired. 

After  these  rnanifoltl  d(*tails  of  the 
tt*sts  are  combined  into  a  project  plan 
and  the  eijuipment  installed,  the  ac¬ 
tive  pros(*cution  of  the  projt*ct  by  a 
f!t*t*t  unit  commenct*s.  d'he  fleet  unit 
carrit's  out  the  operations  assigned  bv 
the  projt*ct  plan.  As  the  data  is  ac¬ 
cumulated.  preliminarv  results  are 
digt*stt*d  from  the  data.  It  mav  be¬ 
come  apparent  that  certain  modifi(’a- 
tions  are  needed  in  ord(*r  to  complete 
th(*  evaluation.  In  this  event,  the  De- 
velojiing  Agencv  is  apprised  of  the., 
situation  and  takes  appropriate  action. 
If  modifications  are  minor,  thev  may 
b(*  accomplished  at  the  test  activity 
and  the  evaluation  continued.  How¬ 
ever.  major  work  may  requirt*  re¬ 
moval  of  the  e(piiprm*nt  and  suspen¬ 
sion  of  the  evaluation. 

I  pon  conclusion  of  tht*  t(*sts.  the 
pn»st*cuting  activitv  submits  a  report 
to  (iommander  ()pt*rational  best  and 
f'valuation  Korct*.  Ihi*;  rt*Mort  covers 
the  specific  items  calh*d  for  in  the 
proj(*cl  plan  plus  anv  otht*r  it(*ms  that 
mav  be  p(*rtim‘nt.  Ibis  r(*port  is 
utiliz(*d  bv  the  Staff  of  (iornmander 
Opt*i  at  i(»nal  T(*st  and  I. valuation 
f'orce  as  a  ba  sis  for  tilt*  rt*nort  to  the 
(ihief  of  Naval  Opt*rations.  Based 
upon  anaivsis  and  rt*dut‘tion  t)f  the 
data  compiletl  during  projet*t  opera¬ 
tions.  the  report  statt*s  specific  facts 
conct*rninj'  the  t*(|uipnient  ami  recom¬ 
mendations  as  to  the  service  accept- 
alubtv  of  tht*  e(|uipnient.  These  rec- 
<»mniemlations  are  made  in  the  light  of 
what  improvt*ment  of  Fleet  capabili¬ 
ties  this  e(pjipnit*nt  ofTt*rs  and  at  what 
cost  not  onlv  in  nionev  but  also  in 


manpowt*r.  sjiace  requirt*nit*nts.  main- 
lt*nanct*  ami  manv  otht*r  aspects. 

As  previouslv  statt*tl.  the  Opera¬ 
tional  best  ami  Fvaluation  FOrce  tioes 
not  set  forth  rt*(juiremt*nts  for  equip- 
mt*nt.  It.-*  task  is  to  test  and  evaluate 
eipiipmenls  and  concepts  and  then 
report  to  the  (ihief  of  Naval  ()|)era- 
tions.  In  its  testing  and  evaluating, 
the  0|K*rational  best  and  FNaluation 
F'orci*  maintains  the  attitude  of  a  hard 
shelled  consumer  who  must  be  con¬ 
vinced  of  the  worth  of  an  equipment. 
W  hen  (‘onvinced.  the  I'orce  lieconies 
a  strong  advocate  of  the  effui|)ment. 

In  order  to  fulfill  its  many  tasks  in 
a  troubled  world,  the  Navy  must  in¬ 
sure  that  the  eiiuipment  furnished  to 
the  Fleet  units  is  the  best  obtainable 
and  that  it  fulfills  the  reituirenient 
for  which  it  was  designed.  The  Navy 
will  continue  to  have  the  best  er|uip- 
ment  if  the  apjnaisal  of  the  equip¬ 
ment  remains  exacting  and  complete. 
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Most  commended  features  of  ALFAX  Maps 
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Most  commended  features  of  ALDEN  RECORDERS 


The  new 
*^ude  weii 
networks 
Facsimile 
scanners. 


Automatic  and  continuous  Time  clock  programming 


Instantly  visible 


Easy  paper  loading 


eratint;  e 
indicated 
and  Alfa 


•  EASE  OF  MAINTENANCE 


ALDEN 

RECORD 


Plug-in  construction 


Air  Freight  replacement 
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JEW  ERA  IN  CONTINUOUS  FACSIMILE  NETWORK  OPERATION  with  ALDEN 
AT  COPY  SCANNING  SYSTEM  •  Compact,  mobile  flat  copy  scanners  provided  by  Alden  Electronic  & 
lulse  Recording  Equipment  Co.,  Inc.,  Westboro,  Mass,  moved  onto  the  new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
twork  Feb.  16,  1959  to  begin  a  new  era  in  simplified  facsimile  communications  systems. 


. . .  REPLACES  2  DRUMS  AND  2  SCANNER  HEADS 


^  -c 

COPY  T  , , 
RUNNING  I  r 


COPY  CUT  DRUM  SIZE 


'j 

COPY  BEING  { 
^  LOADED 


BLIMINAteS  COPY  Size  LimiTATIOM^ 


ILDEN  FACSUMHE 
MPS... 

.  and  ivhy  we  think 
m’ll  like  them  too. 

ce  195  i  Alden  Facsimile  Weather  Map 
rorders  and  Alfax  maps  have  been  replac- 
existing  facsimile  equipment  on  the 
tional  facsimile  Weather  Map  Network 
n  accelerating  rate. 

S.  Weather  Bureau  stations  converting  to 
len  equipment  will  be  complete  by  the 
of  the  fiscal  year  with  many  independ- 
forecasters,  air  lines  and  institutions 
owing  suit.  ^ 

2  new  U.  S.  Weather  Bureau’s  high  alti- 
e  weather  net\  ork,  local  and  overseas 
works  are  being  expanded  with  Alden 
simile  Recorders  and  continuous  flat  copy 
mers. 

Fifteen  out  of  twenty  forecasters  after  havin.u  op- 
ratinit  experience  with  all  weather  facsimile  systcm^ 
ulicated  a  viarkcd  preferenev  jar  ^Iden  Recorders 
ad  Alfax  ^^aps. 

DEN  ELECTRONIC  AND  IMPULSE 
:ORDING  EQUIPMENT  CO.,  INC. 


•  INSTALLATION  SIMPLIFIED  .  .  . 

Uncrated  from  fold-a-way  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  equipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day.  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 


W'ith  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
hal\es  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  [\di\e originals 
hack  in  {''2  the  time. 


Flat  Copy  Scanner  with  expandable  copy  feed  head  takes 
maps  any  width  or  length  —  fed  straight  or  kitty  corner. 


•  FOCUS  SMUDGE  ELIMINATED 


*  .*  .-V 


DCUM  SCANNING  CtQUiRES 


‘■<v  f-.  \ . 


'  .1 


I 

,  •  f 

j  ■. 


J  «C  . 

^  V 


i  t-  .iCMT  SOURCt 
B  Puoro  Cfil 

F  FCCAl  LfN0*4T 


PtRfKT  COPY  LOADING 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum 


With  cops  feed  rolls  preciseK  positioning  surface  of  map 
on  flat  cop\  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 


•  MOST  COMMENDED  FEATURES 

Personnel  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniciues,  highl\  commend  these  features; 

•  ease  of  copy  handling 

•  compactness  ond  mobility  of  equipment 


Westboro,  Mass. 


•  quietness  and  dependability  of  operation 

•  cleanness  and  sharpness  of  copy  produced 


Hi-Altitude  Facsimile  Weather  Drops .  .  .  are  available  from  American  Telephone  and  Telegraph 
Co.  for  qualified  companies  and  organizations.  , 

For  others  interested  in  facsimile  communication  systems,  Alden  Electronics  makes  flat  copy 
scanner  heads  and  recorders  in  all  sizes  and  speeds  (up  to  30  times  present  network 
spe^s),  furnishing  components  to  qualified  manufacturers,  and  complete  systems  to  end 
customers.  We  invite  your  inquiry  .  . 
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AFCEA 


1624  Eye  Street,  NW’ 
Washington  6,  D.  C. 
Phone:  EXeculive  3-303.‘i 


OFFICERS 


President 

Benjamin  H.  Oliver,  Jr.* 

Ist  Vice  President 

Rear  Adm.  Frank.  Virdeii, 
USN* 

2nd  Vice  President 

Maj.  Gen.  Harold  W,  Grant, 
USAF* 

3rd  Vice  President 

Maj.  Gen.  R.  T.  Nelson,  USA* 
4th  Vice  President 
John  W.  Inwood 
5th  Vice  President 
Ben  S.  Gilmer 
General  Counsel 

Frank  W,  Wozencrafi 
General  Manager 
W.  J.  Baird 
Secretary  ( Acting) 

F,  T.  Osleiiberg 
Treasurer 

W.  Earl  Trantham 
Immediate  Past  President 
Frederick  R.  Furih* 


DIRECTORS 

I960 


Francis  L.  Ankenbrandl 
Percj  G.  Black 
Theodore  S.  Garj 
John  J.  Hanselman 
Charles  F.  Home* 
David  R.  Hull 
J.  Harry  LaBrum 
David  Samoff 


Harry  E.  Austin 
Roland  C.  Da  vies 
E.  K.  Foster 
Francis  11.  Lanaban 
Joseph  R.  Redman 
Robert  C.  Sprague 
W,  W,  Watts 
Frank  W.  Wozencrafi 


1962 


George  W.  Bailey 
Theodore  E.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
USAF 

Ben  S.  Gilmer 
Joseph  E.  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 


1963 


Leonard  D.  Callahan 
Brig.  Gen.  A.  F.  Cassevant,  USA 
Walter  C.  Hasselhom 
Waller  P.  Marshall 
Henry  J.  McDonald* 

A.  L.  Pachynski 
William  L.  Roberts 
Ellery  W,  Stone 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-officio  members 
of  the  Board  of  Directors. 

*  Executive  Committee  Member. 


AFCEA  Con vention 


a  rrniinder  make  your  reser- 
vatiojis  now  for  the  AFCK A  (Convention. 
May  21.  23.  26.  at  the  Sheraton-Park 
Hotel.  W  asliinjrton.  I).  (C. 

Featured  will  he  outstandin*:  .‘Speak¬ 
ers.  panels  and  exhil)its.  Admiral  Ar- 
leijih  Burke.  (Chief  of  \aval  Operation>. 
will  speak  at  the  Keynote  Lunelieon. 
May  21.  Leo  (iherne.  Kxeeutive  Direc¬ 
tor.  Beseareh  Institute  of  America,  will 
he  the  •luest  speaker  at  the  HaiKpiet. 
May  23.  I.t.  (C^en.  James  I).  O’Connell. 
ISA  (Het.l.  Vi('e  President,  General 
Telephone  and  hCleetronies  Corp..  will 
.-peak  at  the  Industrial  Lunelieon  honor- 
intr  100  years  of  military  eommunira- 
tions.  .Mav  26. 


Four  m(»rning  panels  will  he  priv-ent- 
ed  durin*:  the  three  days.  The  National 
Aeronautics  and  Space  Administration 
jianel  covers  electronics  for  puttinfi  a 
man  into  space.  May  21/  Problems  of 
satellite  communications  will  he  dis¬ 
cussed  at  the  Bell  Telephone  Labora¬ 
tories.  Inc.  jianel.  May  23.  A  jianel  on 
jihotograjihy  will  be  held  .May  23.  (Gen¬ 
eral  FJectric  Co.  will  jire.sent  an  indus¬ 
try  rcjiorts  jianel  on  new  horizons  in 
jioint-to-jioint  communications,  and  oth¬ 
er  subjects.  .May  26. 

(Conventioneers  will  be  assured  <if 
seeing  excellent  military  and  industry 
exhibits.  Booth  sjiace  has  been  .sold  out 
conijiletely  e\en  with  an  added  exhibit 


David  Sarnoff  Honored 


Brigadier  (Ceneral  David  Sarnolf. 
chairman  ot  the  board.  Badio  (Coijiora- 
tion  of  America,  was  honored  by  the 
Badio  and  Television  Fxecutives*  Socie¬ 
ty  at  its  twentieth  anniversary  dinner, 
.Mar(di  10.  in  New  3  ork  (City. 

(ieneral  Sarnoff  received  the  first 
irrFS  (Cold  .Medal  award  “for  out- 
-landinji  contrihutions  to  bniadcastinj:.*’ 
(Ceneral  .Sarnoff  was  the  fir-t  national 
jircsident  of  \F(CF.\  and  now  is  a  ili- 
rector  of  the  association. 


Comniitnicalions  Film  for 
Chapters 


\  I’ommunications  film  which  tells 

the  story  (d  the  Airways  and  .Air  (aun- 
munication  l^mvice  is  available,  on  a 
loan  basis,  to  .\FCL  \  chajiters  in  the 
Washington.  1).  (C..  area  through  the 
end  of  .May. 

Presented  in  color,  the  2()-minute 
film  describes  how  the  A.\(].S  .serv«‘.s 
the  Air  Force  with  jioint-to-jioint  and 
air-jiround-air  communications.  navi«ia- 
tional  aids,  flijiht  service  facilities  and 
aircraft  control. 

1  he  film  is  b(“in^  made  available 


throujih  the  jiolicy  er4iuji  of  the  (lorn- 
miuiicatiiins  -  Flectronic'  Directorate, 
lleadijuarters  I  .SAF. 

Other  chajiters  may  obtain  commu¬ 
nications  films  from  the  Air  force  film 
Library.  .South  Broadway.  .St.  L<iui'^, 
.AIo..  or  from  anv  .Air  Force  iiistallation. 


.\etv  Sustaining  Member 


(Ctmeral  Fleet ric  Go.  has  taken  <iut  a 
sustainin*;  membershiji  for  its  Defense 
fClectronics  Division.  Four  Dejiartmentf* 
in  the  division  will  he  rejiresented. 

Bejiresentatives  in  the  Lijiht  .Military 
fClectronics  Dejit.  are  (C.  1).  Brown. 

11.  F.  Koniji.  W’.  J.  Kuehl.  W.  .A.  Kinna- 
man.  .1.  L.  Komer.  B.  L.  Pfefer.  1).  L. 
(Carr.  (C.  B.  Harris  and  M.  B.  John-on. 

Heavy  .Military  fClectronics  Dcjit. 
members  in  AfTCfC.A  include  G.  L. 
Beard,  B.  J.  Brown.  F.  (Canjibeijr, 
11.  Mea.^^e.  Jr.,  L.  11.  Naum.  (C.  D.  Pre-t- 
wicb,  J.  B.  Wesciitt  and  F.  B.  Prentice. 

f<ir  the  Missile  and  l^jiace  Vehicle 
Dejit.  the  re*jiresentatives  are  CM.  Arnold, 
D.  T.  Atkinson.  (C.  Brim*y.  \\  .  fC.  (Con¬ 
ner.  L.  (Cowles.  .M.  Abirton.  B.  \  . 
O'Brien.  B.  fC.  Boherts  and  f.  L.  Bu-h- 


low. 

Those  mendieis  in  the  Defeii-e  .Sys¬ 
tems  Dejit.  are  B.  L.  .'^hetler.  \\  .  B.  .Sin- 
back.  B.  (C.  Henry.  A.  T.  .Schade.  L.  L. 
.Saline.  B.  .M.  V  redeidmrjr.  (C.  1).  .Small, 
(C.  fC.  Bold  and  A.  A.  Fickel. 


Metv  (wrotip  Member 


Bendix  .System-  Div..  Bemdix  Aviation 
(Corji.,  is  a  new  <:r<iuji  member.  Ln- 
jiajied  in  research  and  (h'velojiment 
w<irk  in  Ann  Arbor.  .Alichi«:an.  tbe  di\i- 
sion  is  the  second  Bemlix  jirouji  now 
affiliated  with  AF(CfCA.  Bendix  Bailio 
Div.  joined  the  association  in  161fi. 

.Alaj.  (Carl  L.  Lisbeth.  I  .SAf.  jircsi- 
dent  of  the  (Creater  Detroit  chajiter, 
will  jiresent  the  jirouji  certificate  to 
Bendix  .System  officials  at  a  liifiire 
chajiter  meeting. 

Bcjiresentat iv(*s  for  the  divi-ion  are 
B.  J.  .Sand-trom.  (Ceneral  .Manajicr; 
J.  A.  Burns.  Director.  Lone  Banjit* 
Plannine;  J.  F.  Browder.  Pnieram  Di¬ 
rector;  L.  (C.  Miindie.  lb*ad,  lnfrar<*d  & 
Ojitical  Dejit.:  N.  P.  (Cedrone.  technical 
Director:  J.  W.  McNabb.  Head,  (Com¬ 
munications  Dcjit.;  L.  L.  Newland.  Ln- 
•lineer:  (C.  fC.  Kent.  Fneineer:  K.  1). 
Jacob.  fCneineer;  fC.  .S.  Van  Valken- 
bure.  Head,  Data  Processine  &  Di-jday 

D(‘jit. 


As  w«*  eo  t<i  |»re-s  we  havr  learned 
that  As-ociateil  Fleet  rical  Industries 
Ltd.  and  J  he  Martin  (Co.  have  become 
eroiiji  nn*mhers.  (Conijiany  li-tines  will 
ajijK'ar  next  inonili. 
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SIGN 


NEW  MEMBERS 


Listid  helou  niv  nrn  mvnihrrs  of  ihc  iHJ\  i  n  lio  luii  c  jouuul  the  Assoviatiou  ilurinix 
lh(  tnonfli  of  l  elmuuy.  Memhers  me  listed  under  the  ehufiter  uith  uhirh  they  me 
ofjiliated.  /he  March  listinii  a  ill  (ififtenr  in  the  May  issue. 


itlaiila 

Hrllnn  K.  (ilark 
jnrl  S,  \\  illiaui" 

\rtlmr  (].  W  ilUoii 
Julian  L.  (Irook 
Arthur  Hh*akh‘v 
K.  H.  Stewart 
(ilarenee  Pinion 
(’»e<»rj:e  M.  Key 
James  I,.  \\alla<  »* 

I.t.  (  a»l.  Kmmett  J.  W  elrli 

.iugiista-F(trl  (r onion 
Jnlin  \\  .  ()we!i 
I)erini'>  W  .  Adani'' 

SFC  Jaek  L.  ( !oop«*r 
Major  Hohert  Jack  Kmoi^on 

Hoston 

K.  J  homa>  (ia^ellini 
(-apt.  IJowIaml  J'.  Miuit/ 

J  liomas  J'.  Hill 

('.hivapo 

Dr.  IJieliard  (.'.  Heekeu 
A.  W.  \\  either- 
I.eo  K.  StrieklamI 
l\Us>el|  J.  Kemp 
Ku<i('ne  .A.  Ka'-eo 
Konald  I..  Dald^reii 
J(»lm  W  .  Ayer> 
llerhert  F.  Mot/ 

I lerhert  Hartlioloma\ 

Kiehard  F.  /uek«*r 
Kohert  F.  Fatten 
Harold  |{.  Ileekemlorii 
Irwin  I).  Ih‘re>kin 
Frank  .1.  Fyehlik 
\A  illiani  F.  \iekle 
\  ir^le  F.  porter 
A  Ihert  I ).  \\  aek 
Frank  A.  Iluf  ana 
William  J.  Prady 

Dayton-W  rifiht 
Josejdl  A.  Ko/.Usko 
John  (F  Sample 
John  P.  riirner 
rhoma>  IF  P<»''ton 
John  F.  Myers 
John  .1.  Amlrew^ 

( ]dr.  IF  Pennon  \  arner 
Frederick  J.  Fan^an 

Dvvatur 

Fapt.  Frank  P.  Mat/ 

W  illiam  F.  W»ia\er 
John  IF  Martin 
Fe<ter  F.  Harliti 
Finis  F.  M<‘adows 
Pohert  P.  Fa'kies 
IF>v  A.  FaJtler 


Pohert  M.  Purn- 

h ort  Monmouth 

Janies  F.  Puthh’d^e 
( .harles  F  .  Johii'-on 
Se\mour  kre\^kv 
Alaj.  Jame"  F,  Jone> 

Ft.  ( .ol.  I larry  W  .  Parmer 
Frank  A.  (dmpel 
(.apt.  William  F.  Fmddiert 
Wolfjiaii”  W.  ( Fieri ner 
Pronj:h  M.  (Fpf* 

Kenneth  M.  Aapier 
pohert  J.  .AFilthy 
Alajor  J'homas  F.  MeNeary 
Perniei*  (F  Skuta:= 

Mieluud  S.  Ikonomoii 
( lol.  .|ohn  F.  W  iUon.  J r. 

Francis  W.  Palmer 

Fdw  in  F.  M  oore 

Major  Florence  AF  Pidknap 

2nd  Ft.  J  homa>  M.  Half|»enny 

lliihert  (]ahn 

(.’apt.  FImer  \.  Prown 

2nd  Ft.  Fdward  F.  H<»rey.  Jr. 

(.’ol.  M.  IF  Kiinil/ 

Major  (’harles  A\  .  Johnson.  Jr. 
Mr.  \ndrew  Peivcnian 
Ali.  hael  J.  \  rent  a  > 

Vrankfnrt 

Alajor  Fred  F.  A  ouiiji 
SP-f)  Pii-sell  IF  i'oM 
Ut  Ft.  Farrell  (F  Patri»  k 

(Inlf  Coast 

(Fipt.  IF  ( !.  ( !o\ 

Fhristine  Smith 

(aipt.  .|ohn  W  .  (iledhill 

r.  H.  Pailey 

Ft.  W  illiam  F.  Aloore 

Hawaii 

Manuel  1).  Pire- 

Kansas  ('.ity 
W  il Main  F.  1  lanmmian 
W  il  Main  P.  Pahm  n 
F.  S.  Mock  lord 

\cw  York 

Ihoinpson  I).  PeriN 
John  F.  Healy 
Frederick  (!.  .Aliller 
\ithui  F.  Mann 
1.  \e\in  Pailey 
Fen.  Poy  11.  Fynn 
Feonard  F.  l)avid>on 
Harold  ( Firlson 
Ft.  (ad.  (  Jiarle>  W  iii  ih 
Ivan  Scdionyay 
Mill'd  Hi  .'''eipio 


i\orth  Carolina 

I' rank  .AI.  Hayes 
.1.  .1.  Smith 
.lames  F.  Prook'. 

Priji.  (ien.  .loseph  W.  Stilwell.  Jr. 
\orth  Ttwas 

Clyde  .AF  Pell 

(.’(Ir.  Piipert  I).  Phillips 

Af»r//i  U  0‘st  FIttrifla 
Preston  J.  Pre\\>ter 
Alhei  t  ( ).  Cooper 

Orange 

Piehard  K.  .|one«. 

Fhilatlelph  in 

Pulh  F.  Dempsey 

(.apt.  .lames  M.  Kaiiflinan 

Ft.  (.’ol.  Thomas  1).  (Fillahan 

P.  Shuman 

.1.  AX’ojeik 

Pittsburgh 
Priiee  (F)ss 

Hovky  Mountain 

S-S<:t.  Herhert  \.  Pallard 
Peryl  .M.  W’ooiF 
W  illiam  .A.  Daujiherty 
V  ernon  I..  (Fimes 
(ieorjic  IF  \ankervis 
W  illiam  K.  Dunn 
W  illi'  .1.  (Fiffee 

Hinne-l  tit  a 
Pernard  Cooper 

Sacramento 

(.’apt.  Poln'it  .1.  AleAlorrou 
William  F.  Shalai:: 

San  Francisctt 
Man  F.  (ailhert>on 
Kenneth  IF  Pierce 
Myron  ( !.  Po^iie 

Sfin  Juan 

SP-.A  Fmov  D.  Vini'lron;! 

.|ohn  IF  ( I'Prii'n 
Merle  M.  I.on^ 

\  ineent  Ajionie 

Scott -St.  Imuis 
( !apt.  Fdmund  .1.  Smi'.h 

Santa  Itarhara 
Christopher  Aii’holas 

South  Carolina 
Pii-hard  (F  Alathis 
W  illiam  W  .  Funti'c 
I ,(  Mr.  I'..  Pav  K  it  kel 


South  Texas 
Flenn  .AF  Countryman 
Kenneth  (F  Pohertson 

Siutthern  Calif  or  tiia 

Dale  (F  McPride 
W  arren  F.  (dark 
('. len  P.  Pieuinj: 
r.  Howard  St  arhorouj^h 
Piirton  Heiman 
W  ill  (.’onnellv 

Syracuse 

(]omdr.  .Sam  W  .  Ajzee 
Stedman  P.  Pird 
Mien  ( ).  Hlaekloek,  J r. 
William  (i.  Piirns 
.lames  K.  (.’hapman 
Fomdr.  .|idm  P.  (airnett 
J.  Kent  ( lii^hman 
.Alichael  IF  Del.allo 
(Mianninj:  Diehter 
Piehard  J.  Gotijiins 
Payniond  Haney 
Donald  W  .  Harris 
Fuficne  F.  .Maynard 
Pohert  F.  MePride 
(F'or<;e  F.  MeCFlura 
W  harton  F.  MeGreer 
Pay  .\.  .Miller 
Fdson  (F  Moshier 
Piehard  IF  Overeem 
IF  Fail  Pe\ereomh 
.loseph  F.  Snyder 
Penjamin  P.  Ransom 
Felix  F.  (Fissenti 
Podney  F.  Swift 
Flare  K.  Fulton 
W  illiam  F.  Sipiires 

Tinker-Oklahonia  City 
Merle  D.  Purehardt 
Floyd  (F  Hurst 
Harold  J'.  Alexander 
1  .t.  (]dr.  Few  i'  (F  .Slmph'y 
Fi'^lie  P.  Fainji 
.lox'ph  IF  Parttm 
Da\id  P.  Allen 

Tokyo 
Jack  (F>«is 

MUshington 

Dale  Ness 
IF  J.  Haley 

(Fd.  Horace  WF  T.anlord.  .Ir. 
Piehard  S.  .Aloore 
.M»lin  J.  Murphy 

Member  at  Large 

Ft.  F<d.  Pohert  F.  Faison 
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AFCEA  .Sustaining  and  Group  Members 

Communicafions — Electronics — Photography 


Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics 
By  their  membership  they  indicate  their  readiness  for  their  share  in  industry  s  part  in  national  security.  Eac  irm  nomin 
of  its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation.  ^ 


Sustaining  Members 
Cook  Electric  Co. 

(»eneral  Eleciric  Del  cum*  tJecIroii- 

ics  Div, 

International  Telephone  & 

Telegraph  Corp. 

New  York  Telephone  Co. 

Group  Members 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Kadio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  A  Telegraph  Co., 
Long  Lines  Dept. 

Amphenol/Rorg  Electronics  Corp. 
Anaconda  Wire  A  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Associated  Electrical  lndu!.tries  LijI. 
Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Aiitonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Reiser  Aviation  Corp. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

B<‘ndix  Systt'iiis  Divb>ion.  ILmmIix  A\ia- 
tion  0»rp. 

Bliley  Electric  Co. 

British  Thonison-Ilouston  Co.,  Ltd. 
Briino-New  Afirk  Industries  Corp. 

Biidd  I^*wyt  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp, 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  A  Potomac  Tel.  Co. 
Cinciniiati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  General  Dynamics 
Corp, 

William  C.  Copp  &  Associates 
Copper%veld  Steel  Co. 

Cornell-Diibilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Corp. 

Decca  Navigator  Co.  Ltd. 

Designers  For  Industry,  Inc. 

Diamond  State  Telephone  Co. 
Dictaphone  Corp. 


DuKane  Corp. 

Dll  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 

General  Communication  Co. 

General  Telephone  &  Electronics  Corp. 
Gilfillan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Gray  IManufacluring  Co. 

Hallamore  Electronics  Co. 

Ilallicrafters  Co.,  Tlie 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Di\ision. 

Ilazeltine  Corp. 

Ileinemann  Electric  Co. 

Hoffman  Eh'ctronics  Corp..  Military 
Products  Div. 

William  F.  Hogan  Associates,  Inc. 
Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 
institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jacobsen  Manufacturing  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  A  Supply  Co. 
Kleinsrhmidt  Laboratories,  Inc. 

I^ich  Sales  Corp. 

Lenkurt  Electric  Co. 

Idng-Altec  Electronics,  Inc. 

Tdtton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 

Martin  Co.,  The 

Materiel  Telephoniqiie  Co, 

McCoy  Electronics  Co, 

Michigan  Bell  Telephone  Co. 
Alontgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co. 

Milliard  Ltd. 

Muter  Co.,  Rola  A  Jensen  Divisions 
Mycalex  Corporation  of  America 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  A  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  A  Merritt  Co. 

Pacific  Telephone  A  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers.  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Pliilco  Corp. 

Photographic  Society  of  America 


Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div, 

Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories.  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Ramo-Wooldridge,  Division  of 

Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co, 

Bed  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Saxonbiirg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co,,  The 
Military  Products  Division 
Smith-Corona  IMarchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  A  Television 
Engineers 

SoiindScrihcr  Corp.,  The 
Southern  Bell  Telephone  A  Telegraph 
Co. 

Southern  New  England  Telephone  Co 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Di'i><ion  ol 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  A  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Wariier  Corp. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  The 
Telectro  Industries  Corp. 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C,  (Canada)  Ltd. 

IVans-Sonics,  Inc. 

Tung-Sol  Electric,  Inc. 

Lnion  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Varian  Associates 

W'ebcor,  Inc.,  Government  Division 
West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  'I'elegraph  Co. 
Westinghouse  Electric  Corp. 

Westrex  Corp, 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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CREW  EDUCATION  in  operational  procedure  includes 
rundown  on  Navigation  Control  Console  and  navdac - 
Sperry  computer  uhich  cross-checks  a  tio/en  systems, 
compares  references,  reconls  speeils.  integrates  all  ilata 
tor  precise  positioning  of  submarine. 


POSSIBLE  LAUNCH-SITE:  UNDER  THE  ARCTIC  ICE- 

PACK.  Nuclear  subs  will  be  able  to  stay  submerged,  navi¬ 
gate  for  months  without  refueling,  launch  Polaris  undei 
water.  Range  places  new  tiemands  v)n  navigational 
resources  and  capabilitic.s. 


<  A.  "  .  ^  ^  ' 


;;v,*  ?'v 


FULL-SCALE  SUB  SIMULATOR  duplicates  complex  navigational  equipment  that  will  guide 
actual  Polaris  submarines.  lo  fit  systems  in  restricted  space,  e\erything  from  cabling  to 
62-ton  Gyroscopic  Stabilizer  must  be  “engineered"  into  the  hull. 


"Dry.Run”  For  The  Missile-Launching  Subs 

Aiming  the  1200-  mile  Polaris  missile  from  a  submerged  nuclear  sub  will  pose  a  delicate 
navigation  problem.  Engineers  are  solving  it  in  a  unique  "underseas”  laboratory. 


THE  STORY  BEHIND  THE  STORY 

of  Sperry  Marine  Division 


The  Navy's  goal  of  ‘‘Scapovver  for 
Peace”  is  nearer  with  each  step  towards 
operational  capability  of  the  new  missile- 
rarrying  submarines.  When  armed  with 
Polaris  missiles,  these  subs  will  repre- 
^ent  an  unprecedented  counter-punch 
;apable  of  reaching  targets  1200  miles 
away,  from  anywhere  in  the  world’s 
>ceans.  »■ 

I  he  Polaris  concept  places  critical 
lemands  on  the  art  of  navigation.  A  sin- 
ile  degree  of  error  can  result  in  a  1  7-mile 
a  ror  in  a  thousand-mile  range. To  Sperry’s 
vlarine  Division  -appointed  by  the  Navy 
o  Navigation  S)stems  Manauement  of 


the  newest  class  of  I\>laris  submarines— 
is  assigned  the  job  of  assuring  highest 
possible  system  accuracy. 

\\\>rking  with  the  Navy’s  Polaris 
experts,  Sperry  engineers  are  installing, 
operating  and  evaluating  instruments 
and  systems  for  the  Polaris  at  Sperry's 
“Navigation  Island”— a  shore-based 
replica  of  the  navigation  center  in  the 
Polaris  submarines.  Here  installation  and 
operating  problems  and  techniques, 
maneuvers,  emergencies,  even  the  stars 
for  celestial  navigation,  are  “shot”  under 
realistic  conditions. 

One  system  is  Sperry’s  navdac  (Navi¬ 
gation  Data  Assimilation  Center)  — a 
computer  which  analyzes  information 
fed  to  it  from  the  navigation  equipment 
that  will  eventually  position  the  Polaris 


subs  for  missile  firing.  Basic  to  a  number 
of  the  subs  is  Sperry  sins  (Ship's  Inertial 
Navigation  System)  equipment.  These 
and  other  advanced  systems  are  being 
evaluated  and  refined. 

With  the  Navy's  foresight  in  “inter¬ 
locking”  all  aspects  of  the  i^olaris  pro¬ 
gram  .  .  .  and  with  the  cooperation  of  the 
many  leading  industries  which  are  con¬ 
tributing  .  .  .  the  Polaris  subs  will  soon 
be  operational.  Marine  Division.  Sperry 
(iyroscope  C  ompany,  Division  of  Sperry 
Rand  Corp..  Syosset,  New  York. 
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AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 
REGIONAL  VICE  PRESIDENTS 


Region  A: 
Region  Bl: 


Region  B2: 


Region  C: 


Region  D: 


Region  E: 


Region  P: 


G.  D.  Montgomery,  AT&T  Co..  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey. 
eUrge  C.  Ruehl,  Jr.,  Electronic  Specialties  Co..  2118  St.  Paul  Street.  Baltimore,  Md.  Delaware,  District  of  Columbia, 

Maryland,  Eastern  Pennsylvania  and  Virginia.  ,  .....  . 

Paul  H.  Clark.  Radio  Corporation  of  America.  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 

Western  Pennsylvania.  ...  .  - 

W.  K.  Mosley,  Southern  Bell  T&T  Co..  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 

from  North  Carolina  to  Louisiana  including  Tennessee. 

Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio.  Tex.  New  Mexico. 
Texas,  Oklahoma.  Arkansas. 

Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington. 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres. — Lt.  Col.  Lloyd  Snapp, 
USAR  (Ret.),  General  Analysis  Corp.,  P.O. 
Box  766,  Ft.  Huachuca,  Ariz.  Sec. — John 
M.  Kelly,  62428  Stedman  St.,  Ft.  Huachuca. 
ATLANTA:  Pres.— A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga. 
Sec. — A.  M.  Wilson,  Southern  Bell  T&T 
Co.,  51  Ivy  Street,  N.E. 

AUGUST A-FORT  GORDON:  Pres.— Lt.  Col. 
Fred  J.  Frank,  Hq.  &  HQDET,  USA  STC, 
Fort  Gordon,  Ga.  Sec. — Orlan  NIehuss, 
So.  Bell  Tel.  Co.,  937  Greene  St.,  Augusta, 
Ga. 


BALTIMORE:  Pres. — J.  Walton  Colvin,  Ben- 
dix  Radio  Div.,  Towson,  Md.  Sec. — Ray 
Moore,  Hoover  Electronics  Co.,  Timonium, 
Md. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 
PMST,  Northeastern  University,  Boston, 
Mass.  Sec.  —  William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,  447  Concord 
Ave.,  Cambridge. 

CENTRAL  FLORIDA:  Sec.— Rus:ell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — William  L.  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec.  —  Sanford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 

DAYTON -WRIGHT:  Pres.  —  William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec. — Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Dayton. 

DECATUR:  Pres. — Capt.  Frank  Matz,  505 
Nelson  Blvd.,  Decatur,  III.  Sec. — David 
Honn,  659  W.  William  St.,  Decatur.  III. 


Hqs.  Third  Air  Force  (30CE),  APO  125, 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125, 
N.  Y.,  N.  Y. 

LOUISIANA:  Pres. — Wesley  P.  Massey,  New 
Orleans  Pub.  Svce.,  317  Baronne  St.,  New 
Orleans,  La.  Sec. — J.  T.  Clements.  520 
Baronne  St.,  New  Orleans,  La. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
703  Belvedere  Drive,  Montgomery,  Ala. 

NEW  YORK:  Pres.— Henry  R.  Bang,  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 
York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 


NORTH  C AROLIN A:  Pres.— W.  Thomas  Ed- 
wards.  Southern  Bell  T&T  Co.,  P.  O.  Box 
240,  Charlotte,  N.  C.  Sec. — John  C.  Co- 
ley,  Carolina  T&T  Co.,  517  Hay  St.,  Fay¬ 
etteville. 

NORTH  TEXAS:  Pres. — Thomas  F.  Byrnes, 
AT&T  Co.,  212  No.  St.  Paul  St.,  Dallas. 
Sec. — Robert  J.  Novak,  AT&T  Co.,  212  No. 
St.  Paul  St.,  Dallas. 


NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Albert  V.  Short;  Div.  B:  Pres. — 
Harry  Giberson. 


NORTHWEST  FLORIDA:  Pres.— Sam  Love, 
Jr.,  Southern  Bell  T&T  Co.,  Pensacola,  Fla. 
Sec. — Lt.  Col.  Leroy  T.  Souders,  P.  O.  Box 
302,  Shallmar,  Fla. 


FORT  MONMOUTH:  Pres  . — Norman  K. 

Freeman,  Stromberg-Carlson,  P.  O.  Box 
127,  Shrewsbury,  N.  J.  Sec. — Harry  C. 
Ross,  Box  249,  Hillside  Rd.,  Atlantic  High¬ 
lands,  N.  J. 

FRANKFURT:  Treas. — Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 

GULF  COAST:  Pres. — Lt.  Col.  George  S. 
Walborn.  174  St.  Andrews  FWY,  Biloxi, 
Miss.  Sec. — Leland  E.  Kelly,  104  45th  St., 
Gulfport,  M  Iss. 

GREATER  DETROIT:  Pres.— Ma{.  Carl  L. 
Lisbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  1109  Washington 
Blvd.  Bldg.,  Detroit. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  Ha¬ 
waii.  Sec. — Francis  Medeiros,  Hawaiian 
Telephone  Co.,  1130  Alakea  Street,  Hono¬ 
lulu,  Hawaii. 

KANSAS  CITY:  Pres.— Col.  Leslie  C. 

Heartz,  13604  Applewood  Drive,  Grand¬ 
view,  Mo.  Sec. — Charles  E.  Sevier,  SW 
Beil  Tel  Co.,  324  E.  Nth  St.,  Kansas  City. 

KOREAN:  Sec.  —  William  L.  Wardell,  OEC, 
RD-CD,  APO  301,  S.  F. 

LEXINGTON:  Pres. — Raymond  Soard,  Jr., 
General  Tel.  Co.,  151  Walnut  St.,  Lexing¬ 
ton,  Ky.  Sec. — Waddy  Neubauer,  201 
Romany  Rd.,  Lexington,  Ky. 

LONDON:  Pres. — Col.  Joseph  A.  Pllhal, 


ORANGE:  Pres. — Ma|.  Morris  Muse,  USAF, 
Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando, 
Fla. 


PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton, 
Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
.  Hq.  US  EUCOM,  Comm-Elect.,  APO  128, 
New  York. 


PHILADELPHIA:  Pres.— Robert  G.  Swift, 
Bell  Tel.  Co.  of  Pa.,  121  N.  Broad  St., 
Philadelphia,  Pa.  Sec. — T.  D.  Callahan, 
Jr.,  Bell  Tel.  Co.  of  Pa.,  1835  Arch  St., 
Philadelphia,  Pa. 


PHILIPPINE:  Pres. — Manuel  A.  Vargas, 
Hq  13th  Air  Force  OAC,  APO  74,  S.  F. 


PITTSBURGH:  Pres. — Edward  M.  Kliment, 
Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 

ROCKY  MOUNTAIN:  Pres— Col.  Howard 
S.  Gee,  3010  Malzeland  Rd.,  Colorado 
Springs,  Colo.  Sec. — Maj.  C.  W.  McKel- 
vle,  Hq.  ADC,  Ent  AFB. 


ROME-UTICA:  Pres. — Murray  Socolof,  811 
Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Well,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 


SACRAMENTO:  Sec. — Capt.  Robert  Mc- 
Morrow,  951  La  Sierra  Drive. 


SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  Chemalloy  Electronics  Corp.,  Gilles- 
oin  Airnort.  Santee.  Calif. 

SAN  FRANCISCO:  Pres. — H.  L.  Schnoor, 
Pacific  Tel.  &  Tel.  Co.,  140  New  Mont¬ 
gomery  St.  San  Francisco  5,  Cal.  Sec — 
Elmo  Simmons,  Pacific  Tel  &  Tel.  Co.,  140 
New  Montgomery  St.,  San  Francisco  5, 
Cal. 

SAN  JUAN:  Pres. — Cdr.  Harry  C.  Rodin, 
USN,  loth  Naval  District,  U.  S.  Naval  Sta., 
San  Juan,  P.  R.  Sec. — Albert  R.  Crumley, 
Crumley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan,  P.  R. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — Walter  W. 
Montgomery,  Raytheon  Co.,  P.  O.  Box  636, 
Santa  Barbara. 

SCOTT-ST.  LOUIS:  Pres.  — Col.  George  A. 
Zahn,  Hq.  AACS,  DCS/COMM,  Scott 
AFB,  III.  Sec.  —  Allan  L.  Eisenmayer,  P.O. 
Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres— E.  D.  Bigger- 
staff,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS:  Pres.  —  Col.  Hugh  F. 
Moreland,  U.S.A.F.  Security  Service,  San 
Antonio,  Tex.  Sec. — John  D.  Rainbolt, 
Southwestern  Bell  Tel.  Co.,  301  Broadway, 
San  Antonio. 

SOUTHERN  CALIFORNIA:  Pres  —  John 
W  l-iwood.  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — D.  G.  Soergel, 
Development  Planning,  1700  E.  Imperial 
Highway,  El  Segundo,  Cal. 

SOUTHERN  CONNECTICUT:  Pres— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PI.,  Stamford,  Conn.  Sec. — J.  A,  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
'"♦I  Telecommunications  Union,  Geneva. 

SY  RACUSE:  Pres. — Colin  W.  Getz,  New 
York  Telephone  Co.,  108  West  Fayette  St., 
Syracuse,  N.  Y.  Sec. — John  G.  Labedz, 
Lyndon  Road,  Fayetteville,  N.  Y. 

TINKER-OKLAHOMA  CITY:  Pres.  — Lt. 
Col.  George  L.  TImme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells, 
USAF  J-6,  APO  925,  S.  F.  Sec.— G.  F. 
Gray,  RCA  International  Service  Corp., 
Far  East  Office,  APO  323,  San  Francisco, 
Cal. 

WASHINGTON:  Pres. — A.  W.  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.  Schroeder, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W., 
Washington,  D.  C. 
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TARGET  MISSILES  FOR  TRAINING 
DRONES  FOR  WEAPON  SYSTEM  EVALUATION 
DRONES  FOR  AERIAL  SURVEILLANCE 


TRAINING  FOR  AIR  DEFENSE- 
THE  BEST  THING  TO  FIRE  UPON 
IS  A  RADIOPLANE  TARGET 


Radioplanc's  business  for  twenty  years  has  been  to  know 
military  target  applieations  and  to  produce  target  aircraft 
that  lill  specific  training  requirements. 

SIMPLICITY  OF  OPERATION  AND  MAINTENANCE 

Radioplanc  applies  its  experience  and  talent  in  the  target 
aircraft  field  to  simplify  design  -  to  avoid  complexity 
and  to  produce  targets  that  are  simple  to  operate  and 
maintain  in  the  held. 


FIELD  SUPPORT 

Flexibility  is  the  key  word  in  Radioplane's  held  support 
Radioplane  provides  total  llight  service  including  training 
target  operation,  maintenance,  and  repair. 


MINIMUM  COST 

To  hold  production  costs  to  a  minimum  and  still  meet  a 
broad  range  of  military  requirements,  Radioj>lane  has 
created  an  entire  family  of  pilotless  aircraft  that  oiler  our 
Armed  Forces  budgetary  selectivity-without  performance 
penalty.  Radioplanc  combines  the  latest  state  of  the  art 
with  balanced  design.  Radioplanc's  “dollar  engineering" 
delivers  the  best  targets,  the  most  ellective  unmanned 
aircraft-at  minimum  cost. 


RADIOPLANE 


A  Division  of  NORTHROP  CORPORATION 

Van  Nuys,  California,  and  Ei  Paso,  Texas 


KiuiiopUuic's  RP-76,  holder  o)  the  world's  (dtitude  reeord 
jor  operational  tari^et  missiles. 
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Chapter  News 


Atlanta 

Chapter  Pie-ident  \.  K.  Ariiohl  de¬ 
parted  from  the  and  invited  tlie 

ladies  to  the  dinner-meetinj:  held  at  the 
F<»rt  MePherson  Officers  (^liih  on  Jann- 
aiy  CF  1'he  re>ponvp  was  »:ood  and  a 
near  record  attendance  225  memhers 
and  }iin*sts  were  on  hand.  Anionji  the 
disi in‘inl>hed  vi-ltor"  was  Alaj.  (»en. 
Win.  ().  IJeedcr.  retired  deputy  coni- 
niander.  1.  S.  Si«:nal  (iorps. 

I  he  ^iiest  speaker,  Leo  Aikinan.  edi¬ 
torial  Assistant  and  (ioliimnist.  Atlanta 
Con.stitation,  was  introduced  hy  Col. 
Kirk  Ifiichak.  Sijrnal  Officer.  Third 
\rniv.  .Mr.  Aikinan.  a  speaker  of  na¬ 
tional  [ironiinence.  chose  as  his  siihject, 
‘■Tra\el  at  Vonr  Own  IJisk.”  which  has 
reference  to  the  journey  of  life.  He 
dealt  with  the  importance  of  communi¬ 
cation  hetvveen  individuals  and  nations, 
and  t»*rmed  it  a  key  to  peace.  His  wit 
ami  humor  made  the  eveninji  a  most 
entei  taininj:  and  rewardinji  fuie  for 
e\eryone  present. 

Baltimore 

I  he  Kehruary  meeting:  was  held  at 
the  L.  S.  (]oast  (diard  Yards  at  Curtis 
Lay.  The  meet  in  <:  featured  a  presenta¬ 
tion  on  “\  i>iial  Communications”  hy 
Mr.  Ihdiert  M.  Dihhie.  speciali-t  in 
audio  and  vi-iial  communication*  of  the 
Fecnifax  Corporation  of  Holyoke,  Mas*. 
In  addition,  memhers  were  slmwn  a  new 
color  film  hinhlijilitiii}!  the  activities  of 
the  I'lioy  d'ender  Azah‘a. 

Boston 

Dr.  Ivan  A.  (iettin^.  Vice  President 
of  Kn^im'crinji  and  l\t‘search.  Laytheon 
Co..  Waltham.  wa>  ‘luest  sfieaker  at  the 
M  arch  dinner  meetinji  of  the  chapter. 

Dr.  (iettin*!  >poke  on  the  subject, 
77/c  Extremes  of  Radio  Freqarncy 
Rower  in  the  .S/>^/ce  Age.  Dr.  (ietting 
has  heen  a>sociated  with  Haythe<ui 
since  19.51  and  tormerly  served  as  As- 
"i'tant  for  DIanninj;.  I  SAF.  From  1940 
to  1950  he  was  affiliated  with  the  Massa¬ 
chusetts  Institute  of  Technology,  first  as 
Director  of  Fire  (.’ontrol  and  Army 
Radar  in  the  Ladiation  Lahoratory  and 
I  Iter  as  Dir<*ctor  of  the  staff  that  huilt 
the  3.50  million  electron  volt  atom 
smasher  at  AI FF. 

Decatur 

At  the  annual  tdecti<ui  of  officers,  the 
fidlowing  were*  seh‘cted  to  office:  presi- 
elent — Cajit.  Frank  Matz;  vice  president 
— Edward  .1.  Maloney:  secretary — Da¬ 
vid  Honn;  treasurer — W  ilhiir  Smith; 
hoard  of  director.-.  Koy  (Cartier.  Nor¬ 
man  Hang  and  Kenneth  Poede. 

On  Fehruary  2.3  the  chajiter  met  at 


the*  .’Signal  Olficei''  Me.->  for  a  dinner 
nie*eting  f»»llowed  hy  a  program  of  films. 

Fort  Monmouth 

Clifford  1).  May.  .Ir..  technical  direc'- 
tor.  Army  Communications  Service  Di- 
vi'ion.  Office  of  the  Chief  Signal  Officer, 
was  the  guest  speaker  at  the  F'ehruary 
dinner  meeting.  His  subject  was  “Army 
(ilohal  (5)mmunie*ations.’’ 

Air.  Alay.  who  has  numerous  Depart¬ 
ment  of  the  .Army  awards  for  inventions 
in  the  communications  field,  has  also 
made  many  contrihuiions  to  technical 
organizations  of  the  Army  s  I  NK.'OAI 
program,  and  t»»  the  national  communi¬ 
cation  satellite  program. 

The  meeting,  held  at  (iihhs  Hall  Offi¬ 
cers’  (’luh.  drew  a  large  attendance  of 
military  and  civilian  personnel,  as  well 
a-,  groups  and  individuals  from  local 
ami  regional  industrial  firms. 

A  dinner-meeting  was  held  Alarch  17 
in  the  Sapphire  Kumiu  of  (iihhs  Hall. 

(blest  speaker  was  .lames  AIcAIillion. 
Co«U(linator  of  Camera  Club  Servii'es 
for  Ansco.  Binghamton.  N.  A  .  Air.  AIc- 
Alillion  formerly  was  an  instructor  of 
jdiotography  at  Ohio  I  niversity  and  has 
earned  several  merit  awards  from  vari¬ 
ous  state  and  national  organizatirins  for 
his  photographs.  He  presented  practi¬ 
cal  ways  to  inijirove  color  shots  and  dis¬ 
played  numerou*  slides  to  show  the  ad- 
\antages  c<dor  photography  has  to  offer. 

Air.  AlcAlillion's  talk  was  based  on 
the  philosophy  that  a  person  will  enjoy 
color  photography  more  if  he  has  a 
basic  understanding  of  h<*w  the  process 
Work*. 

Culf  Coast 

4  he  chapter  held  its  meeting  on  Feb¬ 
ruary  1  at  the  Airmen’s  (4ub.  Keesler 
AFB.  where  seventy-nine  members  and 
guest*  were  present. 

Following  the  dinner  and  business 
meeting,  \arious  departments  of  Keesler 
AFB  F.lectronics  Sclioid  and  Southern 
B(*ll  1  elephone  Company  were  recog¬ 
nized. 

Air.  Ib  ►  ward  A  iind  made  a  report  on 
future  jirogram*  and  then  introduced 
Air.  F  ranci*  Lundy.  Hattiesburg  District 
Commercial  Alanager.  who  presented 
the  Bell  Science  film,  ‘'Lnchained  (iod- 
de-.” 

Kansas  City 

I  he  OlFicer.-’  (4ub  at  Bii'hards  Ge- 
baur  Air  Force  Base  was  the  scene  of 
the  chapter’s  .lanuary  28th  dinner  meet¬ 
ing. 

1  he  gue>t  speaker  of  the  evening  was 
Dr.  .Snyder  <d  the  Alidwest  Research 
Institute  of  Kan-as  City.  Dr.  Snyder 
di.-cii-'ed  the  activitic*  ami  capabilities 


of  the  Institute  and  explained  some  of 
the  projects  that  the  organization  is 
involved  with  at  the  present  time  rang¬ 
ing  from  cancer  research  to  defense 
projects. 

At  a  special  meeting  of  the  chapter’s 
board  of  directors,  Colonel  Le«*lie  C. 
Heartz,  I  .SAF".  was  named  president  of 
the  chapter,  filling  the  vacancy  caused 
by  President  Fisher’s  transfer  to  Dallas. 

Louisiana 

Dr.  .lames  11.  Allen.  Direi  tor  of 
Ophthalnndogy  at  Tulane  I  niversity. 
and  Samuel  Carleton  discussed  “The 
Human  FNe  in  Alilitary  (Aunmunica- 
tions”  at  the  Alarch  15  chapter  meeting 
at  the  (lamp  Leroy  Johnson  Commis¬ 
sioned  Officers  Aless. 

A  social  hour  and  dinner  preceded 
the  meeting. 

New  York 

Ccdonel  J.  Z.  Alillar.  A*'i.-tant  A  ice 
President  of  Western  I  nion  Telegraph 
Company  spoke  on  the  subject  of  com¬ 
bat-logistics  networks  at  the  Cha|)ter’s 
.January  27th  meeting  at  the  Belmont 
Plaza  Hotel. 

Colonel  Alillar.  long  an  active  mem¬ 
ber  of  the  chapter,  reviewed  the  world¬ 
wide  asjiects  of  a  most  advanced  digital 
data  system,  the  combat-logistics  net¬ 
work,  which  is  an  automatic  all-elec¬ 
tronic  and  completely  transistorized 
high-speed  transmission  and  switching 
network,  .Special  enijihasis  was  placed 
upon  the  operating  recpiirement*  of  this 
advanced  automatic  network  with  a 
preview  given  on  the  technical  features 
of  the  ecpiiprnent. 

At  the  February  24th  meeting,  Dr. 
I.eonard  .S.  .Sheingold.  Director,  Afi- 
lilied  Research  I.aboratory.  .Sylvania 
Electronic  .Systems.  Divisi(m  of  (General 
Telephone  and  Fllectronics  Corp..  dis¬ 
cussed  “Communications  Research.’’ 

Dr.  .Sheingold  outlined  trends  in  com¬ 
munications  over  the  next  20-30  years  it 
and  the  impact  that  communications 
will  have  on  our  militarv  jiosture  a* 
well  as  f)ur  civilian  way  of  life. 

North  Carolina 

The  Chapter  held  a  dinner  meeting 
Wednesday  evening  February  3  in  the 
John  R.  Hodge  Room  of  the  Fort  Bragg 
Officers  Open  Ale^s  with  31  member* 
and  12  guests  present. 

(Chapter  prt*sident  FMwards  named 
the  following  as  a  nominating  (*onimit- 
tee  to  select  the  officers  for  the  chaptf?r 
for  the  next  year:  Air.  W  illiani  11.  Ross. 
Chairman,  Air.  Alatthew  C.  Oisp  and 
Alajor  .Jim  Ru*seII.  These  nominations 
will  be  [iresented  at  the  next  meeting. 

{(lontinaed  on  page  92  I 
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Atlaiitii — Shown  af  fhe  January  meeting  are 
L  to  R:  Lt.  Col.  Thomas  A.  Pugh,  vice-pres.; 
Mr.  Leo  Aikman  of  the  Atlanta  Constitution, 
principal  speaker;  Lt.  Col.  Luther  J.  Rose, 
vice-pres.;  Mr.  A.  E.  Arnold,  president  of  the 
chapter. 


Clliicu^o — Pictured  at  the  January  meeting 
are  L  to  R:  M.  Goetz,  Pres.,  Teletype  Corp.; 
B.  H.  Oliver,  Jr.,  APCEA  National  Pres.; 
Walt  Pagenkopf,  V.P.  of  Teletype  and  Reg. 
y.P.  of  AFCEA;  A.  Schmitt,  Chairman  of  the 
Board,  Amphenol-Borg  Electronics  Corp.; 
G.  Ruehl,  Reg.  V.P.  of  AFCEA;  A.  P.  Lan- 
caster,  V.P.,  Western  Electric  Co.,  G.  Mont¬ 
gomery,  Reg.  V.P.,  AFCEA;  Col.  F.  Osten- 
berg.  Headquarters,  AFCEA,  and  W.  Zenner, 
Y.P.,  Teletype. 


Fort  Moniiioiilli — Talking  things  over  af 
the  February  meeting  are  L  to  R:  Brig.  Gen. 
Charles  M.  Baer,  Commandant,  USA  Signal 
School;  Clifford  D.  May,  Jr.,  OCSigO,  guest 
speaker;  Norman  K.  Freeman,  chapter  presi¬ 
dent,  and  Lloyd  Christensen,  President,  Elec¬ 
tronics  Associates,  Long  Branch,  N.  J. 


—  Pictured  are  newly  elected 
chapter  officers.  Seated  at  table  L  to  R: 
Major  K.  J.  Holmes,  Chief,  Maintenance  Div., 
Lexington  Signal  Depot,  president;  Arthur  F. 
Boyd,  Public  Relations,  General  Telephone 
Co.  of  Kentucky,  executive  v.p.  Standing,  L 
to  R:  Major  Edgar  D.  Brooks,  Chief  Station 
Liaison,  Lexington  Signal  Depot,  v.p.;  E.  W. 
Galins,  Deputy  Chief,  Station  Liaison,  Lex¬ 
ington  Signal  Depot,  secretary,  and  Merrell 
Whitmer,  Deputy  Finance  Officer,  Lexington 
Signal  Depot,  treasurer. 


Nrw  ’\'ork - Shown  at  the  February  meeting 

are  L  to  R:  Don  Mitchell,  President  of  Gen¬ 
eral  Telephone  and  Electronics  Corp.;  Dr. 
Sheingold ,  Director,  Applied  Research  Lab., 
Sylvania  Electric  Products,  Inc.;  Robert  E. 
Lewis,  President,  Sylvania  Elec^tric  Products, 
Inc.,  and  Henry  Bang,  president  of  the  chap¬ 
ter." 
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So<»tl-Sl.  I>4)iiis — Pictured  at  the  February 
meeting  are  L  to  R:  Cdr.  George  Laid- 
law,  USNR,  Communications  Engineer,  Amx:i- 
icon  Telephone  &  Telegraph  Co.;  Capt.  J.  K. 
Hyatt,  USNR,  Vice  President,  Engineering, 
Anheuser-Busch,  Inc.,  who  was  the  guest 
speaker;  Col.  George  A.  Zahn,  USAF,  chap¬ 
ter  president. 


SihiiIm'I'ii  < iiilif ortiia — A  group  photo  ot 
the  chapter's  January  dinner  meeting. 


S'  — Shown  at  the  head  table  at  the 

chapter's  first  meeting  are  L  to  R:  Glenn 
Montgomery,  Defense  Coordinator,  American 
Telephone  &  Telegraph  Co.,  and  Region  A 
vice  president;  Col.  Arthur  E.  Stanat,  Com¬ 
munications  and  Electronics,  26th  Air  Division, 
and  chapter  first  vice  president;  Mrs.  Stanat; 
James  M.  Bridges,  Director,  Office  of  Elec¬ 
tronics,  Office  of  Secretary  of  Defense,  R&E, 
and  the  guest  speaker;  Colin  W.  Getz,  Divi¬ 
sion  Traffic  Superintendent,  New  York  Tele¬ 
phone  Co.,  and  chapter  president;  Mrs.  Getz; 
Benjamin  H.  Oliver,  Jr.,  Vice  President,  New 
York  Telephone  Co.,  and  AFCEA  National 
President;  Henry  Bang,  New  York  Telephone 
Co.,  and  New  York  chapter  president;  James 
R.  Wescott,  General  Electric  Co.;  Mrs.  Wes- 
cott;  Murray  Socoloff,  Rome  Air  Force  De¬ 
pot  and  Rome-Utica  chapter  president;  Wil¬ 
liam  Roberts,  RCA  Service  Co. 


(Jiiipler  -Ni'ws 

{  ('.ontinuril  tnnn  90  ) 

J9(*si(lerit  IMvvard"  also  statt.'d  that  tlir 
I'irst  \  iro  lOrsidoiit  would  ho  rhairinau 
<d  the  Meinh»‘r««hi|)  roniinittor  arul  tho 
Second  \  ico  lhc«id*‘nt  <-hair;nari  of  tho 
Projirani  (.’oniinittoo. 

-Mr.  d  hornton  Oo-o.  S^'oojid  \  ire 
I’re-idrnt.  iutrodtjcrrj  I>ri;:adjer  fouieral 
Joseph  W  .  Stillurll.  Jr..  Tihief  of  .Stall 
of  the  lOtli  \irl»ornr  f.’oip  and  Fort 
North  f.'arfdina.  who  ua^  thr 
i:ur-t  'prjkrr  hu'  thr  e\t*llill^. 

Ihr-idrnt  FdwaKU  iiifoniied  the 
(.hapter  that  the  next  inerting  would  he 
ladie-  ni^ht  to  he  held  \pril  I.J.  10f»(). 

Rocky  Mountain 

J  he  chapter  held  a  diuiier  meeting  at 
the  Fort  (iai'on  Olhct*r>  (Juh  in  C!oh>- 
rado  Spriiiiis  on  Fehriiary  II.  ( )nr 
hundred  hfteen  uiendK“r»  and  ^ue^t» 
were  present. 

Honored  ^iie^t'  uei'e  (iohmel  and 
Mrs.  \\  .  (i.  (Iarri-:on.  (ioinmaiider  l2nd 
Mi'slle  (.'ommaiul.  fort  (iar-on.  Mi. 
Illair.  \  ice  Fre-idi-nt  and  (ieiuual  \lan- 
ajit'r.  Mountain  States  'JJdephoiu*  and 


lelcjiiajdi  (ioinpaiiN.  (Colorado  area, 
presented  a  \ery  intere-t inj:  program  on 
the  ini|»ortance  of  tele|)hone  manners. 

I  hi'  meeting:  marked  the  termination 
ot  (general  I  hrham*  '  tenure  (d  ollice  as 
pre'ident  of  thi'  chapter.  He  i*  hein;: 
trau'ferred  t«»  Fort  Huachuca.  \ri/.ona. 
(feiieral  riirhane  transferred  the  (Chap¬ 
ter  (Jiarter  and  the  (ia\el  to  the  new 
president  (.'ohmel  Howard  S.  ()<*e. 

Scott-St.  Louis 

()n  Fehiiiarv  oth  the  chapter  heard 
an  address  l»y  (iaptain  .1.  K.  Hyatt. 
I  S\l{.  N  ice  Fresid**nt.  Fii” ineerinii. 
\nlu*U'<‘r-liusch.  Inc.  Hi'  talk  on  "d  he 
(]old  War  wa'  »on'idered  hy  chapte? 
memhers  to  he  one  ol  the  mo't  impi**'- 
'i\«*  in  the  chapter*.''  hi'to;\.  I'ollowiim 
his  pre'(*ntat  ion,  (iajttain  Hyatt  an- 
'Wered  cpie'tions  from  the  floor. 

(.'hapter  pr«*sident  (adonel  (ieoijie  \. 
/aim  appoint*‘d  a  nominating  committee 
coii'i'tiiii:  of  I).  IF  Ihduirds  I  chair¬ 
man  I.  I..  F.  I)»*.hant  and  l.ieutenant 
(!»donel  F.  F.  .\dams  to  prepare  a  slate 
of  candidates  f(»r  chapt»*r  otlicers  and 
direi  toi'  for  tin*  I96()-()I  \car. 


Kohert  J.  Denni'.  (!hief  l.iai'on  I'.n- 
l^ineer.  (look  I  echindo^jiical  (ienter. 
(.’ook  Flectric  (.'o..  presented  an  illii'- 
trated  addrc"  'Ui  ‘’dim  Dilemma  of  the 
Defense  (.’out ra<tor  in  \dvance  IMan- 
nini:’*  at  the  Miircli  I  meeting*. 

Southern  California 

“d'echnical  0\erture'  to  .Space"  wa' 
the  topic  of  di'CU"ion  at  the  chapter.' 
March  9  meetiim  at  the  Air  I'orc**  llal- 
listi<’  Missile  Di\i'ion  (flhcers  (Juh  in 

l.os  XiiLLeh*'. 

(ioloiiel  IF  1).  (.'iirtin.  Dejiuty  (!om- 
niand«-r.  Militar\  .Space  .Systems.  \ir 
I’orce  ballistic  Mi"ile  Di\ision.  was 
the  Linc't  speaker.  Diiriim  World  War 
11  (.'ohmel  (.'iiitin  'er\ed  with  llead- 
(piartei'.  9th  \ir  Force,  in  lairope. 
.Since  the  war.  he  lui'  he(*n  a'siLine<| 
'IK  ce"i\el\  as  an  instructor  at  the  \ir 
(ionmiand  and  .Staff  .Seined:  Direetoi 
of  War  Flails.  I  leadipiartei'  l.SM': 
(Jiief  of  .Staff.  17th  I  .  .S.  .\ir  Force,  and 
F.xecutive  Oflicer.  Weapon  .System'. 

I  l»*ad(pia  rtei'  \IH)(.’. 
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This  unique  IFF  TACAN  multiple-band 
diplexer  was  developed  by  Microphase 
Corporation  for  the  US  Air  Force. 

The  unit  is  fully  qualified,  and  meets 
the  requirements  of  Specification 
MIL-F-25880A  in  its  entirety. 
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Box  II66S  •  Greenwich  •  Connecticut 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


Shown  above  is  Walter  Ermer,  Sr.,  of  Cleve¬ 
land,  who  won  the  1959  Edison  Radio  Ama¬ 
teur  Award  for  outstanding  public  service  in 
the  field  of  Ham  Radio. 


Walter  Ermer,  Sr.,  of  (ilevelaiid  is 
the  recipient  of  the  19.59  Kdison  Ra¬ 
dio  Amateur  Award  for  public  serv¬ 
ice.  The  award,  sponsored  hy  General 
Electric  Companv.  was  presented  at 
a  han(|uet  in  honor  of  Mr.  Ermer  in 
W  ashington.  I).  G.  Principal  speaker 
at  the  })resentation  was  Major  Gen¬ 
eral  Earle  t'.  Cook.  Deputy  Chief 
Signal  Officer  of  the  I  .S.  Army  who 
(liscussed  the  significance  of  the  role 
of  licensed  radio  amateurs  in  both 
peace  and  war.  (ieorge  E.  Metcalf, 
a  vice-president  of  General  Electric, 
served  as  master  of  ceremonies.  He 
described  the  Edison  Award  as — “the 
Xoliel  1  hize  of  Amateur  Radio.*’ 

Ermer.  who  operates  amateur  radio 
station  WoAF.C  in  Cleveland  was 
selected  from  more  than  .50  candidates 
for  his  organizing  and  directing  of  a 
.500-man  vnluntarv  emergencv  radio 
communication  corps  which  served 
the  cil\  on  2.5  occasions  in  19.59.  This 
corps  j)ro\  ided  \ital  radio  communi¬ 
cations  for  emergeru  ies  such  as  flood, 
storm  and  tornado  warning  alerts  and 
searches  for  lost  children.  Clommuni- 
cations  for  fund  drives  and  spectator 
and  traflic  ccrntrol  at  boat  and  sports 
car  races  and  parades  also  were  fur- 
nislied  h\  this  grouj). 

•  •  • 

Imports  of  electronic  products  in¬ 
to  the  I  nited  .'States  during  the  first 
nine  months  of  19.59  totaled  in  excess 
of  -Slo.o  million  and  were  more  than 


2*  j  times  those  of  the  same  period  in 
19.5o.  while  exports  declined  slightl). 
the  Electronics  Division.  Business  and 
Defense  Ser\  ices  Administration.  I  .S. 
Department  of  Conin  erce.  has  re¬ 
ported. 

Among  the  incit*ased  imports  were 
'’radio  apparatus  and  j^arts.  I  he 
rapid  rise  in  these  imports — from  .S5.1 
million  in  19.5.5  to  .S2().2  million  in 
19.5B  to  .S45..5  million  during  the  first 
nine  months  of  19.59 — is  attributable 
principalK  to  the  increased  shipments 
of  radio  receivers  from  japan.  Other 
princijial  suppliers  are  W  est  Germany, 
the  I  nited  Kingdom  and  the  Nether¬ 
lands. 

The  total  value  of  I  nited  States 
exports  of  electronic  products  during 
the  first  9  months  of  19.59  declined 
nearlv  .5  percent  from  the  levels  of 
the  (‘omparahle  peririd  of  19.58.  total¬ 
ing  .S261  million.  The  greatest  drop 
was  registered  in  radio  communica¬ 
tions  eijuipment — from  .S91.4  million 
to  .'^f)9.9  million — while  exports  of 
radio  and  television  broadcast  eijuip- 
ment  increased  by  65  percent.  The 
latter  resulted  mainlv  from  the  rise 
in  exports  of  television  studio  equip¬ 
ment.  and  allied  jiroducts — from  .S2.2 
million  to  .ST. 4  million.  There  was 
a  decrease  of  17  percent  in  export-^ 
of  receiving  tubes — from  .SI 5.4  mil¬ 
lion  to  SI  1.1  million.  Exports  of 
television  picture  tubes  increased  by 
21  percent. 

W  hile  greater  coni|)etition  hy  ho- 
eign  firms  both  in  the  I  .S.  domestic 
market  and  in  traditional  markets 
abroad  is  to  he  expected,  judging 
from  trends,  there  is  also  evidence  of 
greater  participation  hv  I  .S.  firms  in 
international  trade  through  licensing 
arrangements  with  or  direct  iinesl- 
nu  Ills  in  foreign  firms. 

•  •  • 

Jerome  C.  Spitzner,  17.  of  St. 
James.  Minnesota,  is  the  winner  of  a 
.S7.5()0  Weslinghouse  Science  Scholar¬ 
ship  for  placing  first  in  the  Nine- 
t(  enth  Annual  Science  falent  Search. 
His  winning  project  was  a  honuMnadc 
ion  accelerator. 

jeroine  won  top  prize  over  .59  oth(*r 
liigh  school  seniors  helwet*n  the  ages 
of  16  and  18  who  had  been  selected 
to  attend  the  Science  Jalenl  Insti- 
tut(‘  in  W  a'-hington.  1).  (7.  last  month. 
Melvin  Hochster.  If),  of  Brookivn  was 
awarded  .'^f)()()0  for  a  project  in  malh- 
cniatics:  Frank  Podosek.  18.  of  Eud- 


low.  Mass.,  won  .S.5(M)()  for  a  study  of 
the  effects  of  heat  on  liquids;  Charles 
H.  Bennett.  If),  of  (hoton-on-Hudson. 
N.  5  ..  won  .S40()B  for  a  project  on 
respiration  of  fresh-water  snails,  and 
Betlv  l.ou  .'^harr.  17.  of  Oklahoma 
Citv  was  awarded  .S.5()()0  for  a  study 
of  the  molecular  structure  of  complex 
sugars.  The  remaining  .5.5  contestants 
were  awarded  .S2.5()  each. 

Designed  to  discover  and  develop 
scientific  ability  among  high  school 
seniors,  the  falent  .Search  is  con¬ 
ducted  annuallv  for  the  Westinghouse 
.''cience  Scholarships  and  Awards  l)v 
Science  (]luhs  of  America,  adminis¬ 
tered  hv  Science  .Serv  ice.  W  ashing- 
tnn.  1).  C. 

•  •  • 

A  series  of  materials  that  show 
simultaneouslv  both  ferroelectric  and 
ferrimagnetic*  projierties  has  been 
discovered  hv  the  National  Bureau  of 
Standards,  j  he  generalized  composi¬ 
tion  is  a  barium  niohate  containing 
anv  one  of  several  rare  earths  plus 
iron  oxide  and  has  a  single-phase 
crvstalline  structure.  As  the  two  prop- 
t'lties  seem  to  he  mutuallv  dependent 
in  these  materials,  the  composition 
should  find  application  in  new  elec¬ 
tronic  components  where  a  coupling 
between  dielectric  aiul  magnetic 
effects  is  desirahit*  or  where  a  mag¬ 
netic  material  hav  ing  a  high  dielectric 
constant  would  he  useful. 

B.  H.  Fang  and  R.  .^.  Roth  of  the 
Bureau  s  mineral  products  lahoratorv 
postulated  the  existence  of  a  material 
showing  both  ferroelectric*  and  mag¬ 
netic  propertic's  at  the  same  time*  and 
then  examined  nearlv  90  dielc*ctric 
compositions  before  finding  one  with 
both  tvpes  of  properties.  Once  this 
composition  was  discov<*red,  addi¬ 
tional  similar  structures  were*  postu¬ 
lated  hv  substituting  other  atoms  at 
appropriate  locations  in  tin*  crvsfal. 

.^ampl(*s  of  the  matc*rial  arc*  made 
following  the*  usual  ct*ramics  lahora¬ 
torv  procedures,  .^onn*  of  these  com¬ 
positions  w(*rt*  made*  with  the  rare 
earth^i  n(*odvmiuin.  samarium.  c*uropi- 
um.  or  gadolinium  in  one  part  of  tin* 
structure*  and  with  varvinyj  amounts 
of  iron  in  another  jcarl  of  tin*  sfruc*- 
tnre.  All  have  sliown  both  ferroc*lec- 

I'ci  riina^inMi^m.  as  iiimii-lird  fretm 
fri  I nma^tn'ti'^m,  i-«  tin*  pioprrtv  of  a  matr- 
rial  with  only  parllal  roullant  nia;^nc‘tiza- 
tifiri  Itrcaiisc  of  tin*  prrsonce  of  aiili-parallc  l 
ina}:rn*ti(*  sjiins. 
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trie  and  niajirielic  proptMlies  in  a 
sin»le-j)liajie  cr\ stalling  form.  Tlic 
presence  of  l>otli  the  rare  earth  and 
the  iron  seems  to  I  e  jiece'"«ar\  for 
the  material  to  show  both  properties 
simultaneously:  the  kitid  of  rare  earth 
has  a  suhslantial  effect  on  the  (iurie 
points  of  the  composition. 

Ferroelectric'  properties  ha\e  heen 
confirmed  h\  the  presence  of  tiu* 
dielectric  h\steiesis  lo(»p  and  the 
piezoelectric  rc'sonance.  I  he  piezoelec¬ 
tric  effect  was  measured  on  a  polar¬ 
ized  ceramic  disk.  Ferrimairnetic 
jirojxMties  are  verified  hv  the  presemee 
of  the  remanent  magnetization  and 
the  effc'ct  of  the*  r(*placement  of  differ¬ 
ent  rare  earth  ions  on  the  ferrimap:- 
iK'tic  (airie  temperature. 

•  •  • 

A  joint  United  States  Air  Forcc- 
\a\  \  experimental  propram  has  un- 
c'o\ered  the  existence  of  a  jireviousK 
thcouized  intercontinental  radio  (  han- 
nel  throupdi  the*  atmosphere,  capable 
of  eai  r\  inp:  radio  w  avc's  extraordinarx 
distances. 

d  he  project,  nicknamed  Tnidc- 
iiinds.  proxc'd  conclusix clx  that  there 
is  an  clevatc'd  atmosjiheric  duct  xxhich 
traps  and  propap:ates  radio  xvaves  at 
verx  loxv  loss  in  the  .'^outh  Atlantic 
tradeuinds  area  h(‘txveen  the  cruists  of 
South  Africa  and  Brazil.  Fxistence 
of  this  diK't.  creat(*d  hv  the  tempera¬ 
ture  inversion  laxer  characteristic  of 
the  tradenx  inds  region,  xxas  previouslv 
predi(  ted  in  mc'teorolopdcal  studies 
conducted  hx  the  Air  Research  and 
Devedopment  (command’s  Air  Forc'c 
('amhridpjc*  lUsearc'li  ("enter  I  Bedford. 

M  ass  • .  the  \aval  R>*st'arch  Fahora- 
torx  and  the  Flectromagnetic  Re¬ 
search  (A)rp.  (  W  ashinpton.  I).  (].  i . 
The  latter  orpanization  oripinally 
|)rop«)sed  this  project  to  the  Air  Force. 

\|>pr<>ximat(‘lx  ofM)  feet  thick,  the 
duct  is  centerc'd  at  about  .*)()()()  feet 
altitude  and  extends  from  West  Africa 
to  the  Brazilian  coast. 

Radio  (‘(juipment  operatinp  at  a 
frc*()U(‘nc\  of  220  mepacxcles  xxas 
list'd  to  measure  sipnal  strenpth 
chanpt*  at  lonp  distances  hetxveen  txvo 
aircraft  supplied  hv  the  Navy.  W  ith 
onix  a  100  watt  transmitter,  sipnals 
xv(*re  detected  from  Brazil  to  a  point 
ox(*r  I  t.dO  mih's  axvay.  Ibis  di  stance 
reprc'sents  the  turn-around  point  of 
the  receixinp  aircraft  and  is  not  llu* 
extreme  ranpe  possible'. 

“Me'teorolopical  data  indicates  the' 
persistence  eif  the  duct  all  the  xvay 
te)  the  African  coast.’*  said  Russell  W. 
Corkum.  })roject  enpineer  at  the  Air 
Force  ("amhridpe  Research  (Center’s 
Fdectronics  Research  Directorate.  "In 
fact,  ductinp  conelitieins  shemlel  he 
better  hetwee'ii  Aseensiem  and  Africa. 
There  is  also  some  evieleiue'  tliat  a  j 


pi nund-hase'd  duct  out  <»f  Ascensiun 
Flanel  couples  into  the  airborne  eluct. 

Aleteorexleipical  characteristics  of 
the  duct  indicate  a  stable  mechanism 
i'i  present  xear  round  xvith  slipht  \  ari- 
ation  in  lieipht  xvith  the  chanpinp 
seasons.  A  similar  duct  is  predicted 
for  three  other  tradexvinds  areas: 
North  Atlantic.  North  Facilic  and 
South  f^icific. 

f  uture  joint  jiroprams  now  belnp 
considered  include  a  pround-to-aii 
study  of  ductinp  conditions  hetxveen 
California  and  Uaxvaii.  a  pround-to- 
pround  propram  hetxveen  Ascensi«)n 
Island  and  Brazil  to  determine  meth¬ 
ods  of  pettinp  radio  enerpy  into  and 
out  of  this  elevated  duct  xvith  pround- 
hased  transmitters  and  receivers,  and 
a  meteorolopical  studv  of  the  North 
Atlantic  tradexvinds  repion. 

•  •  • 

Scientists  at  Sperry  Gyroscope  Co., 

(beat  Neck.  N.  A.,  have  successfullx 
emploxed  a  fourth  state  of  matter, 
knoxvn  as  *‘pyro-electric  plasma.  *  to 
form  a  practical  electronic  circuit. 
An  I'lectric  circuit  so  formed  bx  the 
plasma  has  been  made  to  ojierate  as 
an  electronic  oscillat<ir  to  peneratc 
radar  enerpx  at  extremeix  hiph  fri  - 
(juencies. 

d  he  man-made  plasma,  created  by 
the  Sperry  scientists,  was  formed  by 


aiming  a  slim  beam  ot  electr«jns 
throupli  rarified  hxdropen  pas  con¬ 
tained  in  an  elect ro-mapnetic  enve¬ 
lope.  J  he  beam  electrons  strike  tIu' 
hydropen  atoms  with  sulficii'iit  force 
to  knock  them  a|)art  and  create  a 
plasma  of  charged  pieces  of  hxdropen 
atoms  and  elec  trons.  I  he  "px  ro- 
electric  plasma *’  term  stems  fr<nn  the 
xvav  the  charged  particles  moxe  in  a 
rotary  manner  analogous  to  the  sjiin 
of  a  p\  roscope.  I  nder  specific  con¬ 
ditions  established  in  the  experiment, 
the  |)lasma  behaves  as  an  ordinarx 
electric  circuit  xvhich  interacts  xvith 
the  electron  beam  and  penerati's 
microxvave  radar  enerpx.  Ihe  filasma 
circuit  couples  into  the  electron  beam 
xvhich  then  serves  as  an  antenna  to 
convex’  the  radar  enerpy  out  of  the 
plasma  circuit  for  practical  uses. 

d'he  research  jiroject  thus  far  has 
generated  radar  enerpy  at  frecfuen- 
cies  ranging  from  700  to  200t)  million 
cxcles  j)er  second,  xvhich  is  about 
1000  times  the  frecjuencies  used  in 
radio  hroadcastinp.  Sperry  scientists 
indicated  that  by  redesigning  their 
apparatus  it  xxill  be  possible  xvith  cur¬ 
rent  technology  to  generate  fre(|uen- 
cies  more  than  BH)  times  higher,  a 
range  xvhich  approaches  infrared 
xvaves. 

The  plasma  research  project  xvas 
started  bv  Sperry  in  1957  xvhen  it  was 
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(IclorinirKMl  that  certaiji  oscillat lotH 
ol>ser\e(l  ill  ini(r(»\\ ave  tubes  cnuld 
not  he  satisfactorily  arcoiinted  for. 
rile  S|)eriy  Microwaxe  Ih'ain  Plasma 
Research  PahoratoiN  \xas  formed  to 
conduct  basic  research  into  this 
branch  of  ])h\sics.  Since  PPV).  the 
major  portion  of  the  work  has  been 
sponsored  bv  the  Air  1‘orce  (.am* 
bridire  Research  (Center. 
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INSTRUilENTS 

ELECTRONICS 

NUTOMITION 


OLYMPIA,  LONDON  23  ■  28  MAY  1960 


More  than  450  British  and  100  foreign  manufac¬ 
turers  of  electronic  equipment  and  scientific 
instruments  will  be  showing  their  newest  products 
at  the  1960  I.E.A  —  the  largest  exhibition  of  its 
kind  ever  held  in  the  world.  If  you  are  in  this 
field,  or  planning  automation  In  your  office  or 
plant,  you  should  be  there  for  nowhere  else  can  be 
seen  such  a  comprehensive  display  . of  the  world's 
latest  scientific  achievements. 

PLAN  YOUR  VISIT  TO  LONDON  and  the  I.E.A  NOW 


For  further  details  contact  the 
British  Embassy  or  nearest 
Consulate,  or 

INDUSTRIAL  EXHIBITIONS  LIMITED,  9  ARGYLL  STREET,  LONDON,  W.I.,  ENGLAND 


A  new  broad-band  microwave  am¬ 
plifier  usiri^  all  solid-state  de\  ices 
was  descrihed  b\  Marion  Hines  and 
W  illiani  Anderson  of  the  Ibdl  fele- 
phoiK*  Laboratories  at  the  Solid-State 
Circuits  (amference  held  in  Philadel¬ 
phia.  I  he  amplifier  makes  use  of  the 
ne<rati\e  resistance  of  the  Lsaki  or 
tunnel  diode  in  combination  with 
non-reciprocal  ferrite  attenuation  in 
order  to  achitwe  a  hijih  amplification 
ratio  without  self-oscillation. 

file  amplifier  can  be  used  to  in- 
cn*ase  tlie  stren<:th  of  radio  signals 
oxer  a  broad  ran^M*  of  fre(|uencies  in 
the  microxvave  ranjie  aboxe  1000 
me^acxcles.  Poxver  recjuirements  are 
loxv. 

The*  (lex  ice  is  built  on  a  trax'clinii 
waxe  concept  with  a  row  of  Ksaki 
diodes  alon^^  tlie  center  of  a  striplim* 
wax’e«:uide.  fhe  ne^atixe  resistance* 
of  tlie  diodes  cause's  the  power  in  a 
si^mal  xxaxe  to  incr(*as«*  pro«rressivelx 
as  it  traxcls  alon^^  the  waxt'^uidi*.  Rx 
including  non-reciprocal  b'rrite  at¬ 
tenuation  in  the  structure,  the  dc'xice 
is  made  to  absorb  waxes  traxcliriL^  in 
th(*  undesired  rexerse  direction  and  to 
amplify  waxes  traxclin^  in  tlie  ih'siK'd 
dirc'ction.  dhis  allows  a  lar^e  total 
amplification  to  be  obtained  xxilh 
comph'te  stabilitx  bx  eliminatim!  in- 
tc'irial  feedback  which  previousix'  ha< 
caused  oscillations  in  amplifier-;  of 
this  tx  pe. 


A  mid-continent  link  in  the  Armx’.- 
world-wid(‘  communications  mitvxork 
was  recenllx  dedicated  at  Port  Leaxen- 
worlh.  Kansa>.  bx'  Major  (iem'ral 
Ralph  r.  \elson.  llu^  Arrnx’s  (ihief 
Signal  Ofheer.  and  Major  (huK'ral 
Lionel  (..  Mcfiarr.  (lommandln^  (h‘ri- 
eral  of  the  Ai  MIX  Lommand  and 
(a'lK'ral  Staff  School.  Port  I.eaxcn- 
w  orth. 

fhe  A  mix  s  newest  and  most  mod¬ 
ern  stial(‘<iic  communications  station, 
the  Midwest  Relax  Station  is  the  s(*c- 
ond  of  three  scheduled  to  _iro  into 
serx  ice  in  the  Ciontinental  I  niti'd 
States,  d  lie  first,  at  Davis,  (lalif.. 
be»an  operation  in  1056  and  the 
third  is  beiii"  (‘omjih'ted  at  lort 
Detrick,  Maryland. 

file  nexx  station,  cajiable  of  han- 
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2nO.O()()  incs>aij:»'s  a  (la\.  pin- 
vides  the  stratejiir  L^alewax  lo  n\(*r- 
s(*as  commands,  d  lie  SlO  million 
station  uses  complctelv  automatic 
messajie  switclnnir  instead  (d  the  man¬ 
ual  tape  relav  method.  I  his  permit.** 
n*cei\in_ir.  pr<»cessin^  and  ie‘transmit- 
tiriir  m(*ssa»res  thrcuijih  the  statioi] 
without  liuman  int(*r\ (*nti(m. 

“  Fhe  Midwest  Uela\  Station  adds 
si^aiificantK  to  the  \rm\*s  Ldolud 
communi(‘ations  capahility.*'  Gemual 
\elson  said  at  the*  <hMlication.  ‘'Its 
d(*dication  is  also  one  of  tlie  major 
e\(*nts  of  the  Armv  Si^fial  Gorps* 
Ofit<Minial  ^  ear  and  is  of  special  in- 
t(‘rest  to  military  and  civilian  com¬ 
municators  throuiihout  the  world.*  he 
added. 

I  he  station  is  operated  h\  the  I  .S. 
\rm\  (.'ornmunications  Aiicncv  and 
s<*r\es  as  an  ef'onomical  focal  [loint 
tin  (Uiiih  which  domestic  ^(wermiient 
installations  can  conduct  routine  busi¬ 
ness. 

Prificipal  developers  and  suppliers 
of  (‘(unmunications  and  electronics 
e<iuipm(‘nt  for  the  statioti  are  Klein- 
schrnidt  Division  of  Srnith-Gorona. 
Marchant  of  Deerfield.  III.,  and  Auto¬ 
matic  Klectric  (io..  \orthIake.  III. 

Automatic  fdectric  pr<»vided  the  auto¬ 
matic  svvitcdiing  and  routini:  e(|ui|)- 
ment  for  the  station  while  Klein- 
schmidt  supplied  the  tedetv  pt*w  l  iter 
eipiijunent. 

•  •  • 

In  an  address  at  the  dedication  hv 

Electronic  (lommunications.  Tnc..  of 
a  new  manufacturin<i  huildiiyir.  Alajoi 
(Jencral  L.  1.  Davis.  Assist.  Deputv 

Ghief  of  Staff.  Development.  (  SAf. 
conjiiat ulaled  the  company  on  tlu^ir 
decision  to  make  this  inv(‘stnient.  lie 
descrihed  the  rapid  ^nowth  of  l'.(d  as 
a  trihute  to  the  ahilitv  of  the  scitmtists 
and  (‘lyiiineers  that  the  inana^tMiient 
has  assemhl(‘d.  I  he  new  1.10.000  s(j. 
ft.  hiiildiiyir  is  located  in  St.  Deters- 
hur*:.  Florida. 

(icneral  Davis  commented  the  in- 
vcstnuuit  is  a  vote  of  confidence  in  the 
futur(‘  of  th(j  d(‘fens(‘  eh*ctronic  hu'-i- 
ness.  lie  went  on  to  say  that  elec¬ 
tronics  are  (‘ssential  to  space  opiua- 
tions  and.  in  turn,  space  offers  a  real 
challcriiK*  in  terms  of  si/(*.  pow(*r  re- 
(piircnuMits  and  reliahilitv  ;  as  well  a^ 
unknown  prohicms  so  iiitcrt'stini:  to 
the  scientist  and  enjiineer. 

The  general  stated  further.  ”1'  rom 
an  (Mi^diK'erin^  viewpoint.  I  view  (»p- 
erations  in  spaci*  as  optuation  in  a 
vacuum  stri'sses  and^  strains  and 
eiMM^v  proluheralions  ^el  vanishiiyiily 
small.  And,  in  addition,  we  have  data 
on  percent  of  the  excursion  from 
our  jiresenl  operalin^^  regime  to  that 
of  the  rejrirne  of  interest. 


”ln  short,  lientlcmen.  I  predict  that 
ten  vears  from  now  w<*  will  sav  niili. 
larv  space  ojx'rations  are  practical — 
in  fact,  easier  than  opmatinii  in  the 
atmosphere!  What  were  wi*  waiting 
for  in  I9()()?  riiere  was  no  hoirev 
man  in  the  hell  jar.’* 

•  •  • 

W.  Wolfson,  V  ic«*  presid(*nt  Alar- 
k«‘tin»:.  (!(miputcr  (lontrol  (!o..  Inc., 
has  anm»unct‘d  the  production  nf  the 
MIL- 1  series,  a  new  line  of  I  nie^M- 
cveh*.  di*rital  modules  to  conform 
with  .Militarv  .'Specifications  .MIF-F 
fl  19.  ,MIF-F  .1100  and  MIF-F  UilOO. 

I  h(*  .MIL- 1  stuic'  ha*  l  een  de- 
si^ou‘d  to  withstand  Ivi  e  1  vihration. 
(dass  A  shock  of  MlF-F  lOlOO.  to  op¬ 
erate  in  91”  humiditv  and  c(mdensa- 
ti<m  and  at  temperatures  luMween 
zero  and  (>1°  (1 

Mr.  WOlfson  reports  that  militarv 
components  of  preferr(*d  values  are 
used  throujihout.  also,  hoards  and 
fin^mrs  are  double  etched.  Fach  MIF- 
I  Pae  is  held  within  a  ^talnle.^^s  steel 
frame,  bolted  directiv  to  the  standard 
size*  19-inch  MIL- 1  MIoc. 

•  •  • 

The  newly-developed  silicon  mesa 
transistor  produced  hv  Hoffman  Flee- 
trollies  Gorporation  has  a  current 
,2ain  of  nearly  thr(*e  times  the  current 


indu>trv  ^tandard  of  2.1  tn  20  m«*i:a- 
cvcl(*s,  tilt*  companv  icpoits.  Guir(*nt 
and  fretpiencv  characteristics  «d  the 
transistor  art*  also  ahovt*  indusirv 
speciflcation.s. 

I  he  transistor  is  the  first  <•!  a  new 
family  of  silicon  t  ransistoi*.  hcinii 
developed  hv  a  research  i:roup  head¬ 
ed  by  \orman  (hdden  at  the  Ihdf- 
man  .'Semiconductor  (!cnt(‘r.  FI  Ahmle. 
Gal  if. 

•  •  • 

The  Southeastern  Signal  School, 
I  ..'S.  Armv  .^i»!nal  Training  (.'enter. 
1‘ort  Gordon.  Georgia  conducted  an 
auction  of  Armv  surjilus  etjuipnicnl 
via  closcti  circuit  telev  isitm  last  I  »*!»- 
ruary. 

lelevision  cameras  in  a  warehouse 
at  tilt;  Atlanta  (Jeneral  Depot  trails, 
niitted  pictures  of  items  to  he  sold  hv 
microwave  to  a  lar<re  scret*n  in  the 
halh  'otmi  td  the  llenrv  (iradv  Hotel. 
I.l  miles  awav.  An  auctioneer  in  tht* 
hallroom  with  the  huvers  dt*scrlhed 
each  it(*ni  and  rejiulated  the  hiddin_L^ 
Ganiera  crew-mt*n  at  the  warehouse 
listened  to  the  auctiont*er  over  a  spe¬ 
cial  audio  hookup. 

ApjU'oxiniatelv  1  Id  piect*s  of  t'tpiip- 
nient.  ran^in^  from  tire  chains  tt» 
aircraft  motors  were  sold  in  tin’s  wav. 
Pesides  heinir  a  more  conifortahle 
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Robinson  has  pioneered  in  the  dev* 
and  production  of  all-metal,  low  freque 
bration  and  shock  mounting  systems  fc 
Navy’s  latest  communications,  radar,  S( 
and  electronic  computing  equipment. 

These  are  the  first  all-metal  environ 
mental  control  systems  to  be  accepted 
by  the  Navy,  and  many  are  already  In 
service  aboard  the  latest  missile  cru Is- 
ers,  destroyers,  aircraft  carriers  ^ 

and  nuclear  submarines  through-  ^ 

out  the  fleet.  ,1^ 


DESIGNERS  AND  MANUFACTURERS  OF 


VIBRATION  CONTROL  SYSTEMS 


This  Is  Robinson  Model  W664-3  with  the 
Collins  AN/URC-32  single  sideband  shipboard 
transceiver  installed.  This  all-metal  mounting 
system  includes  a  heavy  duty,  dual  stage  base 
and  a  stabilizer  unit  which  is  mounted  on  the  rear 
of  the  equipment. 

Exclusive  dual  stage  concept  and  highly 
damped  MET-L-FLEX®  resilient  cushions  assure 
the  full  range  of  vibration  isolation  and  shock 
attenuation  — double  protection  for  extra  relia¬ 
bility!  Send  for  FREE  brochures. 


Formerly  ROBINSON  AVIATION  INC 


West  Coast  Engineering  Office:  Santa  Monica,  Calif 


ROBINSON 

qJtic 

T  C 

TERDORO,  N.  «l. 

inetliod  for  llie  tin*  \  i(lt*o  \cr- 

sion  is  faster.  (]oin enti(>rial  auctions 
usually  re(juire  a  (la\  or  ni(»re  to 
(lis|)os(‘  of  as  niuch  stork.  Depot  olli- 
cials  estimated  it  took  about  90  sec¬ 
onds  to  sell  each  item  via  televisicm. 
five  hours  for  the  entire  stock. 

•  •  • 

Engineers  of  Barry  Controls,  Iik.. 
W  al<‘rt(ON n.  Mass..  ha\e  demonstrated 
a  new  approach  to  shock  and  \ihra- 
tiorj  prohlems  in  the  form  of  vibra¬ 
tion  resistant  struc  tural  mendiers  des- 
i^oiat<*d  i{i(,in \.\i  I’  and  production 
assemblies.  Ili^di  damping  character¬ 
istics  are  built  into  the  new  structural 
fabrications:  the*  amplification  of  res¬ 
onant  \ihration  of  the  damped  struc¬ 
ture  desijius  is  reportedly  suhstan- 
tiall\  less  than  can  he  attained  h\  the 
best  current  desi^oi  practice.  1  his  re¬ 
duction  is  accomplished  without  use 
of  \  ihrat ion  isolators. 

I  he  materials  attain  their  hi,Ldi 
dampinir  action  h\  special  laminated 
and  cellular  c'onstructicm.  .‘Sheets  and 
thin  rectaniiular  section  beams  are 
laminated  of  conventional  materials. 
eithcM  metal  or  plastic,  separated  hv 
a  viscoelastic  damping  medium.  In 
flexing  uFider  the  impressed  vibration, 
the  separate  laminations  of  structural 
material  slide  relative  to  each  other. 
This  sliding  is  impeded  hv  the  spe- 
cialK  formulat<‘d  viscoelastic  mate¬ 
rial.  and  most  of  the  energy  of  reso¬ 
nance  is  absorbed  in  straining  the 
viscoelastic  laver  in  shear. 

Other  structural  shapes  such  as 
I-beams,  channels  and  angles  are  of 
cellular  i*onst ruction  rather  than  lam¬ 
inar.  Longitudinal  cells  are  formed 
throughout  the  length  of  the  mernher. 
Lach  fell  c<mtait)s  an  insert  separated 
from  the  cell  walls  hv  the  viscoelastic 
damping  material.  Patent  applica¬ 
tions  have  been  made  for  each  tvpe 
of  c(»nstruction. 

The  concept  of  structural  damping 
and  the  laminated  damped  structure 
design  was  the  subject  of  a  collo- 
(luium  at  the  19.^9  Annual  Meeting  of 
the  American  .'^<»cietv  of  Mechanical 
Lngineers.  However,  according  to 
Harrv  engineers,  this  is  the  first  prac¬ 
tical  development  r»f  the  theory  in 
whi<h  all  portions  of  tin*  structural 
fabrication  act  as  load  carrying  mem¬ 
bers.  a?id  materials  and  structures 
can  be  designed  for  optimum  damp¬ 
ing  characteristics  in  all  freFfuencics 
normallv  encounter(‘d  in  modern  dv- 
nami<‘  env  if  (»nmefits. 

•  •  • 

A  28-channel  miniature  airborne 
tape  r(*cord(*r  has  been  developed  bv 
the  Leach  Lorp..  Special  Products 
Division  of  (annpton.  (California. 

I  he  recorder  is  cv  lindrical  in  foi  in. 


has  a  diameter  of  i)\ \  inches  and 
length  of  ()*o  ifiches.  and  weighs  less 
than  19  pounds.  Ihe  svstem.  identi¬ 
fied  as  Model  1-119.  emplovs  the  car- 
rit  r-erasf*  teclmiipie  using  a  .39  kc/s 
pre-recorder  carrier,  lape  speed  is 
39  inches  per  second,  jiroviding  39 
scc(mds  of  rt'cordiffg  time.  Freituencv 
lesptmse  is  D(C  to  .3999  cvcies  jier  >ec- 
ond  and  svstem  accuraev  is  a|)pro\i- 
matelv  .3  percent.  (Companv  engifieers 
said  the  dev  ict*  is  cajiable  of  record¬ 
ing  up  to  2(>  channels  of  informatiofi. 
while  two  tracks  (one  for  each  Leach 
Model  3(>2  recorder!  are  used  for 
timing  signals  from  a  built-in  19 
kc  s  oscillator. 

Ihe  package  includes  16  direct- 
coupled  differential  afnjflifiers.  each 
having  separate*  zero  balance  and  gain 
adjustments.  Lach  channel  mav  be 
monitored  at  the  recording  head. 
A  edtage  rt'gulatiem  is  prov  ided  for  the 
electronic  circuitrv.  Power  recjuire- 
ments  are  .3  amperes  D(C  at  2o  volts. 

The  recording  svstem  is  being  em- 
ploved  bv  .'^andia  Lorp.  on  high  sjieed 
tt'sts  c(mfi(*cted  with  development 
W(»rk  on  mm-nuclear  components  of 
nuclear  warheads. 

•  •  • 

Federal  employees  who  occupv  kev 
Federal  positions  and  at  the  same 
time  are  members  of  the  Ready  Re¬ 


serve  have  >onietim<“s  found  them¬ 
selves  with  conllicting  instruction:^  as 
to  where  thev  will  serve  in  a  national 
emergenev .  As  k(*v  emplovet^s  of  a 
Federal  agenev  with  a  mobilization 
mission,  thev  have  vital  civilian  <lu- 
ties.  but  as  Readv  R(*seivists  thev  aic 
liktdv  to  l;e  called  to  active  militarv 
dut  v  w  hen  their  civ  ilian  agenev  needs 
them  most. 

3  l:e  Dejiartment  of  Defense,  in  an 
effort  to  free  these  essefitial  individ¬ 
uals  from  conflicting  demand",  will 
conduct  a  screening  operation  to  jier- 
mit  removal  from  the  Ready  Reserve 
of  those  Federal  employees  whos»* 
civilian  positiofis  in  government  are 
so  vital  that  they  would  not  be  readib 
available  for  active  military  dutv  in 
a  national  emergeffcv .  1  his  screefling 
operatiofi.  which  has  beefi  efidorsed 
bv  the  Office  of  (Civilian  afid  Defefise 
Mobilizatiofi.  provides  that  each  Fed¬ 
eral  Agcficv  hav  ifig  fiiohilizatiofi  fimc- 
ti<ms  will  idefitifv  its  kev  Fefleral 
emplovees  who  are  also  Rea<lv  Re¬ 
servists.  Kf'v  Federal  efiiplovec"  are 
those  direct-hire  civiliafis  who  hold 
criticallv  iffip<utant  jiositiofis.  for 
whom  there  is  fio  adecjuate  replace- 
ifiefit  and  whose  duties  eafuiot  be 
reassigfied  to  others. 

Ihe  Federal  Agency  thefi  ifidicates 
ofi  afi  ifidividual  Departfiient  of  De- 
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V.,  ie«T<' 


ACTUAL  SIZE 


for  the  reception  of  world-wide 


Fleet  Broadcast  VLF  Circuit 


POCKET 


up  to  o.  crystal-cjintrolled  Ijetweeii  14  kc  and 

20  kc* :  (»thers  available  to  loO  kc*. 

r)00.  2000  c*ps :  others  availal)le  foi*  voice  or 

multiplex. 

to  .00.")  mic*rov(»lt. 


This  miniature,  light-weijrht  receiver, 
designated  as  the  Stoddart  Model  289-1, 
is  “pocket-size”...!"  x  3-b"  x  4"  and 
weiprhs  only  10  ounces.  It  is  ruKired, 
completely  transistorized,  and  its  stand¬ 
ard  internal  battery  operates  for  100 
hours.  Other  outstanding-  features  are 
simple  switch  operation  and  crystal- 
controlled  frecjiiency  selection;  the 
headphones  weigh  less  than  -b  ounce. 


Frequencies 


Bandwidth 


Sensitivity: 

Image  and 
l-F  rejection: 

AGC  control: 

BFO: 

Output  impedance 
Audio: 

Power  supply: 
Antenna: 


great  or  t  han  80  db. 

greatei*  than  iIO  db  on  kt*yc*d  ('\V  reception, 
internal.  (*rystal-c*ontrollc*d. 

1 00  or  000  (dims. 

10  milliwatts. 

4  v<»lt  nuM'cury,  100  hr.  cuntiniuuis  operation, 
ferrite.  ' lo"  x  r'l*,"  x  4' weight,  0  oz.  AT 
217-IlliK  lo(»p,  (»r  similai*.  may  also  be  used 
1 "  X  ‘Vb"  X  4",  10  (»z. 


Size  and  weight 


AIRCRAFT  RADIO  CO.,  INC. 

6644  Santa  Monica  Blvd  ,  Hollywood  38,  Calif.  HO  4-9292 


roiiHfrics  in  radio  infvrfercnrr  ro)itrof 
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It  SiaUis  lU'junl  (I)I)-12()(h  liow 
soon  each  <*ni|)lo\  t*(*-lu*a(I\  H(*s<*r\  ist 

can  Ik*  made  a\ailal»l(‘  foi  acli\c  dnl\ 
in  a  nalional  (*m(*rii(*nc\ .  I  lie  ai:enc\ 
nohlles  llie  in(li\ idual  e(»ncerneil  and 
Ittrwards  (la*  reporls  on  eaeli  !o  the 
a|»[»H)|)rialt*  niililar\  s(*r\  ice.  d'hese 
initial  re|>orls  will  airi\e  no  later  than 
.)ul\  1.  1U(>().  at cordini:  to  the  Dt'jiart- 
nienl  of  Defense.  After  Jijl\  I.  tin* 
1‘edet  il  Alm'ik  ics  are  resjionsildt*  for 
inainlaininL!  thest*  |{es(M\(*  Status  Ite- 
|it»rl^  tin  a  curifiit  basis.  h\  ftiiuard- 
ini:  rt*\  i»ed  re|)orls  tt)  tin*  militai  \ 
>ei\iit*  ctincein<“d  uh(‘ne\et  the  eni- 
|»lo\ee  ««  |Ki>ition  changes  tu  his  a\ail- 
ahililN  ftii  mililarx  ser\  ice  chanties. 
I‘  in  .i  I  (let  ermination  of  the  individ¬ 
uals  -xtalus  will  Ik*  made  h\  tht*  Sec- 
iflaiv  ol  the  Militarv  Di'partmenl 
com  frnetl. 

Intliv  idual  Hesei  vists  not  l♦•tain(*tl 
in  iht*  lieatlv  Kt'-^erve  hecause  thev 
ait*  not  availahle  for  activi*  dutv’  in  a 
national  t*ni(*rL;t*nc\  will  normallv  ht* 
1 1  an^f(*rrt*tl  to  the  Standhv  Ht*s(M\e 
wheit*  tht*\  can  conlinut*  to  earn 
crt*tlil>  toward  rt*lirenient  and  juti- 
inolion  in  the  <ame  niannt*i  as  in  tlit* 
l{t*atl\  Ih*'-.(*i  \  t*. 

•  •  • 

The  Navy  has  announct*(i  tht*  dt*- 
\t*lo|imt*nt  ol  a  lt*chnit(ue  for  evalu- 
atiiiii  tht*  condition  of  aircraft  eiiLMiit*^. 
d  he  |irticc‘.>  tdn<i'-ts  of  analv/ini: 
'ani|ilc>  of  t'liiiint*  tdl  with  a  s]k*c- 
tiom(*tei  to  tlett*rniint*  tin*  ith*ntit\ 
and  tjuantitv  of  mt*taD  j)it*st*nt.  A 
tiiit'-ounct*  -am|(lt*  from  tin*  (*nL!im*  oil 
it*st'i\oii  is  huiin*tl  lK*twt*(*n  two  car- 
hon  t*lect  It  Klt*s  ill  a  (lirect-rt*atlinir 
''|K*ct  romt*tt*r  which  itlt*ntiflt*s  tin* 
nit*taU  and  indicatt*^  tht*ir  t|uantit\. 
\  liiiih  (tint  t*nl  rat  ion  of  silver  in  tin* 
eneint*  oil  intlicalt*s  a  faultv  ht*aiimi. 
\  laim*  amount  of  chromium  (lt*nott*'- 
cvlintlt*r  wall  dainain*  and  tin*  |nt*>- 
t*n(  t*  of  lai  Lit*  amounts  of  aluminum 
can  indit  ate  [ii''lon  or  valvt*  iiuitlt* 
lailun*,-. 

din*  new  tt*(hni(|ut*  was  tlt*vt*lo(K*tl 
hv  tin*  l>urt*au  of  Naval  \\t*a|K)ns  in 
its  |■alL^inct*rimi  \Iatt*riaU  Lahoialorv 
at  tin*  Naval  \ii  Station  in  l’t*nsacola. 

I  he  IN*n''atdla  lahoratorv  succt*ssfullv 
atla|»lctl  a  tcclmitjin*  which  ha»  lorn: 
hecn  u^cd  hv  lailroads  and  otht*r 
oiK'iatoi"  of  tli(*-el  (*(|ui|mn*nt  lor 
ident  i  f\ inii  and  m(*a''Urin;j  tin*  mt*tal 
tdntt*nt  of  t*niilnt*  luhricatinii  oils. 

•  •  • 

A  cadmium  sulfide  }it*l(l-t*nt*(  t  Iran- 
^i-tor  ha>  hc«*n  d(*vt*lo|K*(l  hv  (n*ni*ral 
Motors  l{c>-cai(  h  1  .ahoi  atoi  it*s.  Iht* 
dt*\  clo[mn*nt  i'  an  ((Utconn*  of  basic 
it*s(*arth  in  s«»lid  "ialt*  [ilivsics,  (»\l 
'.(•iciit i"!"  havt*  lK*(*n  iirowim:  -'iniilt* 
crv-tal-  of  |»uit*  t  atimium  >ultitl(*  for 


AFFT  MODEL — 804 
SPECIFICATIONS 


INPUT  FREQUENCY  RANGE; 
Sifinals  from  150  cps  to  5000 
cps 

OUTPUT  FREQUENCY  RANGE; 

10  cps  to  150  cps  flat  to 
within  3  db  for  each  channel 
unit 

UNDESIRED  FREQUENCY 
REjECTION: 

Greater  than  50  db. 

SIGNAL  INPUT  LEVEL: 

Wideband  noise  at  a  maxi¬ 
mum  level  of  zero  dbv  - 

50  dbv  dynamic  range 


A  NEW  APPROACH  TO  .  .  . 

SOUND  SPECTRUM 
ANALYSIS 

Through  this  .  .  . 

ACTIVE  FILTER  FREQUENCY 
TRANSLATOR 

Rlxf'iis  Activf  Filt*r  Frequency  Translator  (AFFTi  providts  a 
solution  to  sound  spectrum  analysis  requiring  rapid  and  very 
detailed  audio  '•pertrum  examination,  Tne  photo  shows  35  inde¬ 
pendent  channel  units  each  capable  of  extracting  any  150  cps 
wide  portion  from  a  broad  spectrum  (0  to  5  KC)  and  translating 
that  portii'n  to  a  new  location  for  further  processing  by  secondary 
analyzer  equipment.  The  process  is  a  first-time  application  of  a 
■quadrature  function"  technique  which  filters  while  it  translates 
and  insures  high  rejection  of  undesired  frequencies. 

AFFT's  applications  in  new  areas  of  sound  spectrum  analysis 
are  of  as  much  intere-t  to  Rixon  as  they  are  to  you.  Write  for 
Rixon  Engineering  Bulletin  ~ ti?  to  learn  more  about  AFFT,  and 
then,  let's  talk  about  your  application. 

rTxon 

ELECTRONICS,  INC. 

2414  Reedie  Drive  Silver  Spring,  Md.  LOckwood  5-4578 


You  can  be  part  of  Page's  capabilities. 
STAFF  ENGINEERS  with  proven  competence  in 

•  Telecommunications 
Systems 

•  Missile  and  Satellite 
Communications 

•  Tropo  Scatter 

•  Microwave 

are  offered  outstanding 
career  assignments  in 
advanced  telecommunica¬ 
tions.  To  arrange  for  a  con¬ 
fidential  interview,  write  to; 
Mr.  J.  P.  Gaines,  Personnel 
Manager. 


Outstanding 

opportunities 

for 


COMMUNICATIONS  ENGINEERS,  INC. 

Subsidiary  of  Northrop  Corporation 

2001  WISCONSIN  AVENUE,  N.W.,  WASHINGTON  7,  D.C. 
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A  FLICK  OF  THE  FINGER 


FOR  120  CONTINUOUS  HOURS 


GIVES  CLEAR,  SHARP  RECORDING 


THE  FACSIMILE  WEATHER-FAX  RECORDER 

>-fan(N  aloin*  in  it>  field.  (a»rn|)lrl«‘i\  miaH«*ii(l»*d. 
Mnd«d  IM  “W  eatliiT-lax  *  n'coi(l>  j:iapliic  material 
arniind  the  elnek  !nr  fi\e  daN"!  With  an  an\iliar\ 
timer.  "peeifiL*  weather  map"  or  eliait"  can  he  anto- 
matieallx  recorded  at  ptc-"et  tinn*". 

Ilnndied"  oi  users,  hoth  rnijitaiN  and  eommereial. 
ha\e  lonnd  it  (Mits  [lersonnel  time  '■uh"tantially.  pii*- 
\*  n!"  1 1  an"mi""ions  hc'in}:  lo"t  hn  want  of  attention 
oi  "II pel  N  i,"ion  (d  tin*  recorder.  Vmon;:  the  oi  jiani/a- 
tion>-  which  depend  on  it  for  economical.  elearK 
iiMnided  weather  inlormation.  rnap".  eliart".  draw- 
i’i;:-.  diagram"  and  other  data:  tlie  \ii  l''oree.  the 
iht'  \rm\  .'^ijinal  (]or[)".  the  Weather  Ihireau 


and  other  j:o\ernment  a^eneic".  eommereial  ail  lino-. 
\\eather  n*portino  "er\ iec".  jicopliv  "ieal  di\ision"  ot 
major  oil  eoinpanic". 

\  "elf-contained  unit  of  the  eoiitimioii"  weh  t'pe 
‘’Weather-fax'  oi\c^  \nii  a  permanent  dr\  chart  «»r 
weathermap  unafTeeted  h>  ln*at  or  moi"tijre.  \onteehni- 
eal  j>er"onnel  operate  it  perfeetK  with  onl\  a  few  min- 
nt<*"  of  in"t  met  ion.  \nd  experimieed  eleetioiiie  teehni- 
eiaii"  in  o\er  1 00  principal  eit  ic"  thronohont  the  I  nited 
.'^tate-  a""iire  immediate,  dependahle  maintenance. 
“Weather-fax"  i"  one  of  a  complete  line  of  oiit- 
"tandin;!  pr(»dijct"  made  hy  the  world'"  lar<re"t  iIcncI- 
oper  and  manii  (aetiirer  of  fac"imih“  coinmunieat  ioii" 
eipii|nnent  and  acee--orie-. 


Westrex  Corporarioti 


A  DIVISION  OF  LITTON  INDUSTRIES 


[B 


For  information,  write 

Communications  Equipment  Dept.  14-W 
540  West  58th  St.,  New  York  19,  N.  Y. 
1523  L  Street  N.W.,  Washington  5,  D.  C. 

trademark 
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sfxcial  Nt'ars  arid  lia\(‘  in\ esti^altMl 
tlifir  proptM tics  in  (lelail  t<»  uct  inf<n- 
ination  for  (‘Ifctronic  ciK  iiit  (le\  ices. 

d  lie  characterislics  ot  fudd-efTect 
pliototransislors  allow  llieni  to  per¬ 
form  n(‘\\  and  comln'ned  circuit  func¬ 
tions  wliiili  are  not  praclicalde  with 
corn  ent  ion al  circuit  elenumts.  the  coni- 
j>an\  rep(»rls.  \  s|)okesman  for  (/M 
jMnntf'fl  out  that  although  cadmium 
Sulfid(‘  dnCMl  t  compare  u  ith  germani¬ 
um  f(»r  iiem*ral  transistor  applications, 
the  (iM  (h‘\ice  has  certain  ad\anta«res 
a«  an  amplifxin^  photosensitive  ele¬ 
ment.  Its  amplif\in^  projierties  can 
\ar\  ‘:r(‘atl\  and  uniipiely  with  in- 
tensit)  and  wa\e*len<:th  of  liiiht.  Out¬ 
put  and  input  resistances  of  the  (]d.S 
transistor  are  higher  than  normalK 
encounl(‘red  with  junction  transistors 
aiul  vacuum  tubes.  (am\entional  am- 
j  I  i  heat  ion  at  a  fixe'd  liuht  level  is 
p»»ssihle.  Howe\er.  elhcient  coupling! 
t<»  other  aclixe  ciicuit  elements  is 
dillicult  and  its  ad\ antajieous  use  as 
an  amplif\in”  element  is  presentl\ 
limited  to  low  fre(juenc\  applications 
rerpiirin»i  hi^di  impedance  levels  such 
as  plu>tomultipli(‘r  or  i«m  chamher 
'iiinal  amidihcation. 

•  •  • 

The  First  U.  S.  Army  M \RS  SSli 
Technical  Net  announces  the  follow¬ 
ing  proiiiam  for  Ma\  : 

Ma\  f:  *’\ntenna  Panel.’  h\  \\ . 
Olfutt.  ^.nliineerinii  Mana<rer;  L. 
DeSize.  (iroup  L(*ader  and  l>.  W Ood- 
ward.  Kiyiiineer- Airhorne  Instru¬ 
ment  Lahs.  Inc..  Melville.  L.  I..  \. 

Y. 

May  1  I  :  ''Preipiencv  Oontrol.’’  hy 
Dr.  (h  W  inkier,  .^cienli'it.  I  S  AlxDL. 

I  t.  Monmouth.  N.  j. 

Mav  Id:  ■’Communication  r.lectronic 
Needs  of  tht‘  Pulure.”  h\  Dr.  J. 
Ilai  rinirton.  Di\.  Head  and  Dr.  B. 
Lax.  Mi  r  Lincoln  Lahoratoiv.  Lex- 
in^tem.  Ma  ss. 

Mav  2."):  ’’Lundamenlals  of  Oscillator 
Operation,  hv  IL  (iumlmson.  k.d- 
itor.  Braille  dVch.  Press.  N.  A  . 

I  he  net  can  he  heard  (‘ach  W  ednes- 
dav  eveniiiii  at  9  PM,  I  .S  I'  on  fOdO 
kc  upp(*r  sideband.  Ihe  net  will 
rec(*ss  its  weekiv  series  follow  in<i  the 
Alav  schedule  and  will  lesume  opera¬ 
tion  in  Septimiher.  {Turn  to  p.  lOol 


A 

STATEMENT 

OF 

POLICY 

FROM 

G.C.C. 

General  Communication  Company  has  made  important 
contributions  towards  advancing  the  state  of  the  art  in 
the  design  and  manufacture  of  specialized  test  ecjuipment 
and  sub-sy.stems  for  aircraft  and  mi.ssiles. 

With  the  arrival  of  the  second  generation  of  missiles 
and  the  ajxproach  of  the  space  age,  more  stringent  re¬ 
quirements  will  be  made  on  components  and  techniques 
to  satisfy  these  sophi.sticated  systems.  G.C.C.  intends  to 
continue  to  serve  weapon-systems  groups  through  the 
improvement  of  existing  products,  and  the  development 
of  new  techniques,  particularly  in  the  fields  of  precision 
measurement  and  calibration  standards. 


G.  C,  C.  Offers  Advanced  Electronic 
Capabilities  in  the  fields  of: 


MISSILE  ELECTRONICS 

GROUND  CHECKOUT  AND 
TEST  EQUIPMENT 

NAVIGATION  AND 
SURVEILLANCE  EQUIPMENT 

MICROWAVE  EQUIPMENT 

SPECIAL  INSTRUMENTATION 


G.C.C.  has  developed, 

and  is  now  producing  for  Indus¬ 
try  and  the  National  Defen.se  .  .  . 
Pulse  Power  Calibrators,  Coaxial 
Switches,  Radar  Beacons,  Signal 
Generators. 


Model  PCS-IA 


CORKECTION 

The  name  of  Dr.  William  j. 
I  hah'i  of  fhc  Olfice  of  Naval  He- 
search  was  sj idled  ineorrecllv  as 
Dr.  William  j.  dhav(*r  in  the 
article.  ” Project  Madrt*.  ‘  which 
was  puhli>he(l  in  the  March  issue 
of  .'^l(,x\i..  Si(;x\i.  regrets  the 
<*rror. 


ation 

Company 


677  Beacon  Street  Boston  15,  Mass. 

■"  - (  creative  electronics  ^ 


\  , 
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RCA  REPORTS  TO  YOU: 


Basic  building  block  for  compact, 
electronic  "thought  savers”  will 
serve  you  in  your  office,  in 
defense  -  someday,  in  your  home 


RADIO  CORPORATION  OF  AMERICA 

THE  MOST  TRUSTED  NAME  IN  ELECTRONICS 


SIGNAL  APRIL  I960 


•  l  oclay,  science  not  onK’  is  working  on  lal)or-sa\  in<^ 
(lex'iees — bin  on  thought -santisi  dev  ices  as  well. 

riicse  “thoui^ht  savers'’  are  electronic  com[)iiters 
—  wonder-workers  that  free  ns  from  tedious  mental 
work  and  are  capable  of  astoimdini^ly  rapid  compu¬ 
tations.  Naturally,  the  \mn'Q  c(wifnut  these  computers 
can  be  made,  the  more  applications  they  can  have. 
Not  only  in  industry,  defense  and  research  —  but  in 
the  oflice  and  ultimately  in  the  home. 

‘‘Squeezing”  exacting  components 

.\  bi<^  advance  has  recently  been  made  by  RdA 
research  towards  makinii:  these  “thoimht  savers” 
smaller  than  ever  before,  for  broader  than  ever  use. 

I  ake,  for  example,  the  new  “loitic”  circuit  which 
actually  fits  in  the  eye  of  a  lU'edle.  It  is  a  n(‘w 
com[)uter  component  developed  by  RCIA. 

I  the  ('If’chonic  J urn  turns  of  this  tnicro- 

niiniatiue  (hrice  require  a  u'lut/e  llstful  of  u'ires, 
lesi. stars,  transistors  and  eondensers. 

I  hese  liny  units  will  calculate',  sort,  “re'nu'inber,” 
and  will  control  the  flow  ol  infoiinaiion  in  to¬ 
morrow's  computers,  ^'el  they  are*  so  small  that 
1(10, ObO, (100  of  them  will  fit  into  one  cubic  fool! 

Cutting  computers  down  to  home  size 

This  extreme  reduction  in  size  may  mean  that  some¬ 
day  ci<>ar-i)ox-size  electronic  brains  may  he  lp  \ou  in 
your  home — pre)'4rammin<4  ye)ur  aule^malic  appli- 
anees,  anel  keeping  track  e)f  he)use'he)ld  aceoimts. 

Rennu kalde  /nofqress  in  niiero-niiniatui i zation  is 
another  step  Joru'ard  hr  R(iA  —  leader  in  radiie  tele¬ 
vision,  m  eonununuatunis  and  in  ^  electronics — Jor 
home,  o/pee,  and  nation. 


yvvilu  *  s  <‘y<*  liohls  roil ir  liraiii  '  <•1*1^ —  Pliotoi^rapli  shows  how' 
new  RC;A  ('lenient  can  he  contained  in  the  c've  of  a  sewinq  ne<'(lle. 


NEW  ELECTRONIC  “BRAIN”  CELLS 
FIT  IN  THE  EYE  OF  A  NEEDLE 


I 


A  compact  mobile  ladio  staliuri 
uilli  comulflt*  iniriitatrd 
i^rapli  and  trlcprinltM  facilities  was 
(  \liiltilcd  at  the  !’)(»()  Sea(inu<*r  S\iii- 
|t<>sium  of  the  \a\\  Lea^iiue  in  W  ash- 
itiiitnn.  I).  (!.  I  he  (‘(juipinent.  de- 
li\ered  to  the  I  Marine  (^orps. 
loreainis  eomhat-r(*ad\  Leatherneek,> 
lot  the  di.-persed  battle  taetie>  of  pen- 
t<Mni(  niieleai  uaifare. 

Mounted  on  >noi  kelaMpiipped  jeep>. 
the  '•\>teni>  ueie  etJLiineered  h\  Inlei- 
nalional  I  elephotie  arnl  l(*lei:iaph 
(!oip.  to  withstand  the  liiiots  of  all- 
ueatlhM  opciation.  louiih  terrain. 
<leep-'>l  t  e.tm  foidinii  and  helicopter 
air  lilt".  i  he  unit'-  were  dexelopf'd  at 

I  I  !  I  .allot  atoi  io^  and  are  in  pro- 
dtnlion  at  M  l  l  edinal  l)i\ i>ion. 

(  ahinet"  uhieh  hon^.e  the  radio 

I I  an«-initter  and  receiver  can  hr*  made 

uatertiLiht  to  enable  the  j<‘e|t>  to  be 
driven  ihtoimb  deep  streanrs  without 
<lania:iitii:  the  (‘(pripmerrt.  lire  jeeps 
at(‘  oirlhlted  with  lli‘\ible  ttibinii  attd 
metal  pipe  which  extend  above  tin* 
eattva^  tool  to  etrable  air  intake  and 
e\bair''t.  to  and  horn  tin*  eniiitre.  evert 
thoimh  therrtairr  (  hassis  is  sirbrnet  iicd. 
M  necessar  v.  the  7  )tt  pounds  (»f  radio 
eepripment  artd  pounds  of  jeep 

can  be  piekr’d  trp  bv  ht'lieoplet  ot 
eari:o  plant's  bit  tpiiek  trarrsfer  to 
^Italeiiie  areas  where  thev  can  be 
emploved  as  a  fixed  base  operation 
center  itsini!  I  Ht  volts  alterrrat ini:  eur- 
rent  instead  ol  tbe  2()-volt  jeep  |»ower 
^trpplv . 

With  a  powt't  level  <d  HK)  watts, 
the  1 1  arismi>>iutt  eipriinriertt  can  eont- 
mtrnicale  to  ahrrost  arrv  place  in  the 
wtithl  under  lav  or  able  etmdit  ions  and 
ha**  hiiih  reliabilitv  rrnder  all  eontli- 
liotts  at  a  rattiie  trp  to  r)()  milt's, 

I  he  rrnits  inelutle  tet'Is  <if  por  table 
table  whith  enable  tiperators  to 
taniif  as  far  as  a  mile  from  the  ji*e|) 
with  telephtine.  teleprinters  and  tele- 
iit  aph  kt'v  s. 

•  •  • 

SIGNAL  Magazine  eonsitlets  the 
billow  itri:  remarks  rrratit*  bv  l)t  .  \. 

Keith  (dt'tman  of  interfst  to  Sl(;\vi. 
tfaders.  d  he  remarks  wt*rt‘  math*  bv 
the  \dmirtistrat<ir  of  the  \atiottal 
\erotrauties  anti  Sjtaet*  Atlrninist ra¬ 
tion  in  a  statenrt'rrt  befort*  tbe  \  \S  \ 
\ulhori/ation  Sub-e<immittee  of  tht' 
St  matt'  (’tirnrrrittee  tirr  Aerotraut  ieal 
anti  Space  Seienees  anti  rt'late  to  the 
liarisler  <d  tht*  Arrrrv  Hallistie  Missile 
\i:enev  *s  Dev  t'hiprnt'nt  ()pt*ralions 
I  )iv  isiorr  tti  the  \  ASA. 

”\\  ith  tht*  tr  arrsfer  to  \  \S  A  of 
r  t*s|iotrsibilit  V  lor  dt*v  t'hipttrerrl  of  the 
lat  iie-thr  tisl  laurreh  vehicle  svsterrrs 
.  .  ,  irrclutlirr^  Saturrr  which  vorr 

lhaitrr  s  iiroup  is  wtirkirri:  orr  .  .  .  arrti 
with  the  coirrplel iorr  of  work  orr  ct'r- 
laitr  irrilitarv  prtijetls.  Dt'ferrse  arrti 


\rrrrv  aiirfctl  last  ()ctober  tirr  the  tlt*- 
sirabilitv  of  the  trarrsfer  to  \  AS  \  of 
this  jiroup  arrti  the  facilities  it  is 
rtsirr^. 

’'lire  trarrsfer  will  be  aeetirrrplishetl 
withtiut  irrter  r  iipt  iorr  tif  the  vital  wtirk 
‘irr  >aturrr  rrow  irr  prti^ress.  As  a 
rrratter'  of  fact,  tht*  tit'tail  arrair^t*- 
rrrerrts  art*  bt*irr»:  worketl  out  bt*lweerr 
\r  rtrv  arrti  \  \.'>  A  irr  a  spir  it  of  c*orrr- 
plett*  har  rrrorrv  arrti  coopt*rat itirr.  .'^irree 
tht*  teehrrieal  tlirt*etiorr  of  the  !*'aturrr 
pniLiratrr  was  assljirred  to  N  \S  \.  tht* 
prtijt'et  has  bt*t*rr  ulverr  the  hiiihesl 
rratiorral  pr  itir  ltv.  tht*  uppt'r  sta^e  eorr- 
fiiiurat  Iorr  has  beerr  ai:rt*etl  uporr. 
work  is  beirr^^  at*et*leraletl  with  irr- 
crt*ast*tl  overtirrrt*  whert'ver'  rrt*t*t]t*tl. 
arrti  a  substarrt iailv  larut'r  brrtliiet  for 
I  l‘K)l  ha'*  bt*t*rr  r t*(prt*stetl  bv  tht* 

I  *r  fsitlerrt. 

”  \t  tht*  errti  ol  tht*  prt*s(*rrt  fl'-cal 
vt*ar’  .  .  .  aiiairr  assutrrirrjr  Koirurt's. 
‘'itirral  appnival  bu'  this  trarrsfer'.  the 
\  \S\  will  havt*  of;i:arri/t*tl  irrtti  orrt* 
iiov t*rrrtrrt*nt  a,iit*rrev  what  I  atrr  (*orrfi- 
t!t*rrt  will  starrti  as  arr  outstarrtlirru 
eti|lt*ctiorr  of  seit*rrt ifie.  teehni(*al  arrd 
srrpptir  tiiri!  pt'r  sorrrrt*!.  W  ith  tht*  t*orr- 
tirrrrt'd  supptirt  tif  tht*  \thrrini<t  rat  iorr 
arrti  the  (lorrurt'ss.  \  \S  \  will  carrv 
orrt  .  .  .  pur  jrosefulv .  v  li:or otjslv  arrti 
with  a  st*rrst*  of  tlt*dicat iorr.  the  space 
t'Xplorat iorr  pronratrr  <tf  tht*  I  rritt*tl 
>tatt*s. 

”\\  ith  eorr frtlt*rrct*  wt*  w  ill  rrrt*t*t  arrv 
eorrrj)t*t  it iv  t*  ehallerriie  irr  the  at  t*a  of 
space  that  this  Natiorr  fact's  ttitlav.  tu' 
that  it  trrav  fact*  irr  tht*  futrrrt*.*" 

•  •  • 

Information  systems  jrrtrvitle  a 
mt'arrs  of  frllirrii  tht*  nap  bt*lwt*err  tht* 
vast  amtiirrrt  of  tlala  availabit*  tirr  a 
sirbjecl  arrti  iht*  rt'lativelv  strtall 
airrtiurrt  which  tht*  itrtliv  itiual  carr  ab¬ 
sorb  at  tirrt*  tirrrt*. 

\tit  rrt'w  bv  arrv  mt*arrs.  iht*  itlt*a 
tif  auttiirr  rt Icallv  nather  lrr^^  irrftu  rrra- 
litirr  ttint*tht*r'  irr  a  bntrr  _ntit*s  back  a 
ft'w  hurrtirt'tl  vt*ars,  I  ltiwt*v  t*r'.  tlur  irrn 
tht*  rrt'xt  2.7  vt*ats  tht*st*  svstt*rrrs  will 
plav  arr  t*v  t*r  -irrcr  t*asirrii  r  tilt*  irr  tujr' 
t'ctirrorrrv . 

d  his  was  the  opitriorr  t*xpi't*sst*tl  bv 
Dr.  (i.  I.,  Ilalli't.  (h*rtt*ral  bdt*etrie 
('o.  V  iet*  pt  t*sit!t*rrt  arrti  ;it*rrt*r  al  rrrarr- 
ant*r  td  the  etitrrparrv  s  Dt*ferrst*  b.lee- 
trtirric  Divisitirr.  at  a  r'ect*rrt  prt*ss 
shtiwirrn  tif  (IK  irrforrrrat itirr  svstt*trrs 
t'tpriprnerrl .  lb*  futtht*t  statt*tl.  "Iht* 
irrftir  rrratitirr  svstt'trr  r  t*pr  t‘st*rrts  tht* 
tirrlv  valiti  stilutiorr  to  tht*  rrrtirrrrtinn 
ir' ftirrrrat  itirr  prtiblt'irr  bv  trarrsftirrrr- 
itr^  the  ctirrt irruturs  fhiw  of  rrrultitutli- 
ntius  facts  arrti  tiata  rt*(‘eivt*t]  bv  arr 
tir  narrizat  iorr  irrlti  st*lt*ctt*d.  sinrrifrcarrt 
irrftirrrratioir  for  tlt't'isitirr  trrakirrn  tirr 
tht*  jiarl  tif  tht*  militarv  ctiimrrantlef 
arrti  iht*  btjsirrt'ss  irrarra.nt*r'. 

( dassi^frcal itirr  arrti  haritllitrn  tif  irr- 

\  ( 'nnfirined  on  1  1  1  i 


Towers 

Reflectors 

Buildings 

•  FIXED 

•  PORTABLE 


Complete 
installations 
for  all 

communications 

purposes 
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CONSTRUCTION  CO. 

2725  HAWKEYE  DRIVE 


SIOUX  CITY,  IOWA 


I  itu'er  h  ti  h  rniit  (try 
anti  ectitrs 
tilt  li  (tr  Id  i )vei ! 


I - 1 

I  IV1AIL  TODAY!  FOR  NEW  CATALOG! 
i  TOWER  CONSTRUCTION  CO. 

I  2725  HAWKEYE  DRIVE 
I  SIOUX  CITY.  IOWA 
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signal  (sig  nal),  n.  1,  a  monthly 
magazine.  2,  provides  latest  infor^ 
mation  about  communications,  elec¬ 
tronics,  photography.  3.  contains 
articles  by  outstanding  leaders  in 
military  and  industry.  4.  editorial 
policy  consistently  promotes  civil¬ 
ian-military  cooperation.  —  Syn.  Sue 
L\F(1HMATIVK:  TIMKLY:  INTEHtSTINF. 


/ 


A 
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Brainpower:  The  Earned  Increment 


As  inaii*>  horizon  oxikukIs,  tlu^  educational 
needs  ol*  industi'v  and  tlu‘  ai’iiUMl  s(‘rvie(‘s  ^*row. 
To  perceive,  to  ant  ici j)at(‘,  tlios(‘  lu^ods  is  ( 'RPH's 
s(‘lt‘-cIiosen  ol)li<;at ion.  Dedicatc'd  to  tin*  con¬ 
viction  that  our  national  welt*ar(‘  (h^jxuids  u})on 
technical  kno\vh‘(li;'(‘  and  ability,  (’apitol  Radio 
Rn,nineerin<;-  Institute*  olVers  a  .<*ro\vin^‘  list  of 
(‘ducat ional  s(‘rvic(‘s  d(‘si,i»'n(‘d  to  pay  dividends 
in  tin*  foian  of  increas(‘d  l)rainpo\V(‘r — for  indi¬ 
viduals,  fc)r  indust rv,  foi*  tin*  aT*nn‘d  s(*i‘vic(‘s. 


CREI  educational  facilities  include: 

•  Home  Study  Division.  \\h)rld-i*(‘nowned  school 
of  advanc(*d  eh'cti'onic  (Mi^ine(‘rin^  tec'hnolo^’. 
On  a  >tudent-hour  basis,  tin*  study  lU'coi’d  of 
this  division  is  tin*  (‘(puvalent  of  a  ]‘(‘sid(*nc(* 
technolo.uical  school  with  a  full-tinu*  (*nrolhneiit 
of  IjoOO  stud(‘nts. 

•  Residence  School.  Pi‘ovid(\s  the  very  best  in 
technical  (‘ducation  foi*  future*  j)rof(*ssional  elec¬ 
tronics  })(‘rsonn(‘l  in  tin*  aianed  s(‘rvic(*s  and 
indust  i*v. 


•  European  Division.  London  branch  opened  in 
July,  IhoS,  to  make  advanced  professional  elec¬ 
tronic  education  available  abroad. 

•  CREI  Atomics.  I)evis(*d  to  meet  tin*  ^rowin^ 
n(*(*d  for  advanced  home  study  (‘ducation  in 
Xucl(‘ai‘  Lng*in(*erin^  T(‘chnolo^y  foi*  en^ineer- 
iiifi'and  technical  personnel  in  industry,  govern¬ 
ment  and  military  service. 

•  Holmes  Institute.  Leadership  traiiun^  to  help 
mana^-ement  in  its  search  foi‘  healthy  attitudes 
of  cooperation  and  leadershij). 

•  Automation  and  Industrial  Electronics  Engineering 
Technology.  A  newly  added  complete  home  study 
course  coV(*rrn^  all  phases  of  automation;  in- 
clud(*s  fundamentals,  leading-  to  specialization 
in  maehiiK*  control,  data  })rocessin,i>-,  servomech¬ 
anism  and  telemetry  systems;  industrial  pro¬ 
cesses,  dio-ital  and  analogue  computers,  instru¬ 
mentation  techni(]ues. 

For  information  about  our  (‘ducational  services, 
we  invite  you  to  communicat(*  directly  with: 

E.  H.  Rietzke,  President 


Capitol  Radio  Engineering  Institute 

lA  rn  An  reditii!  Teclinicdl  hisfiiiiu  (  iirncuhi  h on ni/ed 

3224  16th  Street,  N.W.,  Washington  10,  D.C. 

J^uropean  (’abl*‘  Address:  CUiK!  London 
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U.S.A.F.  CHOOSES  MJJ. 
VEHICLE-MOUNTED  TELEPHONE 

AND  TELEGRAPH 
CHANNELLING  EQUIPMENT 


FOR  MOBILE  RADIO  SYSTEM  TERMINALS 


•  Mobile  K(}uipment— 
Fixed  Station  Performance. 

•  Meets  strin^^’ent 
U.S.A.F.  specification. 

•  F"()r  VIIF",  Microvane,  and 
'  Scatter-link  applications. 

•  LonK  term  durability 
and  reliability. 

•  Can  also  be  used  with 
line  or  cable  networks. 

•  5'  6"  bays  are  pluK  and  socket 
inter-connected  for  flexibility. 

•  Unit  panels  slide  and  plujr  in. 

•  Lar^e  and  small  channel  capacity 
systems  available  with  reliable 
“high  level”  out-band  signalling 
and  300-3400  c/s  telephone 
channel  bandwidths. 

Fully  transistonised  version  available 
to  C.  C.  I.  T.  T.  recommendations. 


how  to  rodiieo  tlown-liiiio 
on  telo^'raph  and  data  tranMiiission  circuits 


Hadiation  s  n(*\v  Irlc^rapli  Distortion  Monitorinjz  S\stt*in  (  I  DMS  i 
provides  in  on<‘  coinpaet  asseniMy  eomph'te  testing,  monitoring  and 
signal  waveform  anal\  s(‘s  of  telegraph  circuits  and  data  transmissicm 
lines.  Til  is  versatil(‘  unit  makes  possilile  ondiiu*  <pialitv  control 
of  eomnuinications  links.  It  indicates  malfunctions,  anahzes  tluu’r 
causes— without  intmrujitin^  tin*  flow  of  trallic. 

riu*  Radiation  TDMS.  with  miniaturiz(‘d  components  for  space- 
saving  compactn(‘ss.  can  replaci'  most  test  eipiijiment  now  retpiirt'd 
for  t(‘letype  maintenance  and  monitoring.  Thus,  in  addititm  t<»  re¬ 
ducing  circuit  outage,  the  d  DMS  permits  reduction  of  test  ecpiip- 
ment  costs  and  increases  maintenance  efUciimcN.  Rortahility  is 
achieved  at  the  “jnish  of  a  button  \ 

f’or  a  detailed  descrijition  of  the  op(*ration  and  capabilities  of  the 
TDMS,  write  for  I^rochure  RAD  IvlOOR.  \ddr(*<s  Radiation  In¬ 
corporated.  Dept.S-1,  Melbourne.  Fla. 


THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR  .  .  . 

RADIPLEX  — 50— channel  low-level  rrj!t.plexer  with  broad 
da‘a  processing  applications.  Features  rugged  sol'd- 
■  *':*e  circul'ry,  almost  unlimited  programming  flexlbili'y 
unique  modular  construction  for  compactness  and  excep¬ 
tional  ease  ot  operation  and  maintenance. 

RADICORDER— Multistylus  recorder  provides  high-speed 
instantoneous  readout  for  v.ide  range  of  data  acquisi¬ 
tion  or  processing  systems.  Eliminates  necessity  of  elec¬ 
tronically  translating  complete  data,  thereby  reduces 
computer  worse  loads. 

TELEMETRY  TRANSMITTER- Model  3115  is  a  rugged- 
ized  215-260  MC  unit  with  extremely  linear  FM  output 
unefer  the  most  se.'ere  environmental  conditions.  With 
its  record  of  outstanding  performance  in  many  missile 
programs.  Model  3115  is  specified  by  lending  missile 
manufacturers. 


I 


fiADIATION 


See  our  display  at  NAECON,  Dayton,  Ohio 
— Booths  7  and  2;  also  at  AFCEA,  y^ashington,  D.C. — Booths  71  and  72. 
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NEW1E1  BANDPASS  FILTER  The  new  Bulova  lEl  Bandpass  Filters 

give  today’s  radar  microscopic  eyes.  Shaving  the  broad  frequency  range  of  returning  signals  into  tiny  segments, 
they  help  reconstruct  signals  faithfully  for  maximum  information,  for  accurate  measurement  of  Doppler  effect 
...  all  at  greatly  reduced  noise  levels. 

With  characteristic  Bulova  precision,  bandwidths  and  insertion  losses  are  closely  controlled,  so  that  many 
filters  may  be  paralleled  to  cover  an  almost  unlimited  frequency  spectrum. 

Now  in  production  for  virtually  all  leading  manufacturers  in  the  radar  field  are  filter  packages  of  200  cps 
bandwidth  with  crossovers  at  the  1/2  db.  point,  and  with  insertion  losses  equal  to  within  0.3  db.  from  filter 
to  filter. 

For  full  Information  on  Bulova  standard  and  custom  design  filters,  on  crystal,  ovens  or  packaged  oscillators, 
write  Sales  Engineering  Department,  Bulova  Watch  Company,  Electronics  Division  A- 1254,  Woodside  77,  N.Y. 


Ripple  in  pass  band:  less  than  1/2  db. 

Frequency  variation  of  pass  band:  less  than  10  cps 
over  temperature  range  of  O^C.  to  +70'’C. 

Size:  2%2''Wx2"  Dx  1%”  H 
Weight:  less  than  7  oz. 


no 
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I  trills 

{(.ontimied  jroni  10.")) 

formalUMi  williiii  the  itilor  rnalion  s\s- 
triiis  was  explained  1)\  Df*.  I..  L. 
Saline.  .Maria^ei-  of  IriforFiiation  S\?* 
leiFFs  foi  (iK.  He  noted  that  infoiiFia- 
lion  can  he  classified  fouF'  \va\s:  ac- 
eoidin^  to  voIuffh*  uliich  is  the  (juaFi- 
tit\  of  infoF FiiatioFF.  coFiteFFt  whieli 
includes  the  topics.  laFi^ua<;e  or  (jual- 
it\.  Hy  lantiuajie  is  ineaFit  how  the 
coFiteFit  of  infoiFFFation  is  ex|)ressed. 
I  his  includes  language  of  speech  and 
larFiiua^e  of  mat  hematics  which  ma\ 
he  expressed  in  symhols,  graphs  or 
t'lectrical  voltages  as  iii  a  coFnputer. 
OualitN  coFisists  of  the  accuraev  of 
the  information,  that  is.  it  is  neces- 
sar\  ^to  kFFow  the  accuracy  of  the 
method  used  to  ac(|uire  information. 

iFifoiFFiation  storage,  retriexal.  FFia- 
FiipulatioFi  and  control  are  the  four 
\\a\s  in  \\hich  the  inforFiiation  is 
liaFidled  f)Fice  it  is  within  an  informa- 
tioFi  sNsteFFF.  Dr.  Saline  said. 

•  •  • 

Publication  of  Atomic  Radiation 
'Part  III  has  heeFi  aFmounced  h\ 
HCA  S  (M  \  ice  HoFFFpaFu.  a  division  of 
Radio  (  ]or|)oratioFF  of  Afiierica. 

I  he  1  lO-pa^e  hook  covers  the  prac¬ 
tical  aspects  of  radiatioFi  protectioFF. 
(liscussiFFir  such  subjects  as  FFioniior- 
iFF^  techFFi(|ues  aFid  iFFstruments,  radi- 
atioFF  exposure  control.  decontanFina- 
tioFF.  radioacti\e  FFFaterial  transport 
aFFcl  u aste  disposal. 

iFFtcFFded  priFFFarily  as  a  practical 
fruide  for  iFFclustrial.  FFFilitarv  and  re¬ 
search  iFFstallatioFFS  en^a^ed  iFF  ifu- 
clear  eFFer<:y  activities,  the  iFew  hook 
is  efpjally  useful  as  a  text  for  scicFF- 
tific  schools  aFFcl  collejres  aFFcl  for  civil 
defcFFse  traiiFiFF^.  Ihe  hook  is  avail¬ 
able  froFFF  RHA  .Service  CoFFFpany. 
(h)\ cF'FFFFFeFFt  Services  l210-l).  ('aFFF- 
(leFF  <>.  N.  J..  at  per  copy. 


Names  fn  the  News 

Martin  Dubilier  has  been  elected 
prt'sideFFt  of  iFFttn  FFatioFFal  Electric 
Enrp.  succeediFF^  Francis  H.  Lanahan, 
who  has  hecFF  ffuffffmI  chairFFFaFF  of  the 
boa rd. 

Rear  Admiral  Stephen  H.  Evans, 
I  S(](i  itdieved  Rear  Admiral  Frank 
A.  Leamy,  r.S(](k  as  SuperiFFteFulcFFt. 
I  .S.  (.’oast  (hiard  AcadcFFFy  iFF  fehr- 
uaF  \ . 

Maj.  Cen.  George  I.  Back,  Fctired 
(dFief  .SiyoFal  Olfict*r  of  the  I  .S.  Affffn. 
aFFd  J.  Harry  LaBrum,  aFF  \F(]EA 
director,  have  he»MF  elected  to  th<* 
hoard  of  diFectoFs  of  .Speeialt\  l.lcc- 
tF  <»FFicS  l)e\  elopFFFCFFt  (^FI’p. 

Lt.  Cen.  James  M.  Gavin,  ESA 
I  Ret.  I  has  he('FF  tdected  presideiFt  of 
Arthur  I).  I.itth*.  Iffc.  He  joiFFed  the 
coFiipaFFN  as  vice  j)resi(h*Fit  iFF  P.I.)o. 


follow  iFF<:  his  FctircFFieFFt  as  chitd  of 
.Afffiv  Research  aFFcl  Dev elopiFicFil. 
John  R.  0  Brien  has  been  jiroFFioti d 

to  vice  presideFFt-^o>v  cFFFFFieFFt  rtda- 
tioFFs  iFF  the  Militarv  Products  Divi- 
^ioFF  of  lIoffFFFaFF  ElcctroFFicS  (^Olp. 
He  has  heeiF  FnaFFajzer  of  HoffFFFaiF  S 
\\  ashiFFiitoFF.  1).  (]..  office  siFFce  P).")."). 

R.  Karl  Honaman,  diFcctor  of  puh- 
licatiFiFF  at  Hell  TelephoFie  Ejihora- 
tories.  retiFed  after  Fuore  tliaFF  fi) 
vears  with  the  coFFipaiFv.  .Since  P'J."). 
he  has  directed  all  public  relatioFFs 
activities.  iiFclufliFF^  press  relations. 
eFFFplovee  iiFforFFFatioFF.  adv  ertisiFiij. 
teclFFFical  aFFcl  persoFFnel  FFFa^^a/iFies. 
technical  libraries  aFFcl  coFFiFiFUFFit v  re- 
latioiFs. 

John  W.  Weseloh  has  hecFF  aji- 
poiFFted  chief  cFF^iFFcer  of  the  I  .S. 
Af'fffv  .SijiiFal  E(|uipFFFeFFt  .Suppoil 
A^eFFcv  at  Fort  .MoniFFouth.  W  ith  the 
forFFFirFj:  of  the  .Signal  F(|uipFFFeFFt  Sup¬ 
port  A^eiFcy.  he  was  apjFoiFFted  de|)utv 
chief  eFF«.dFFcer. 

Roy  H.  Lynn  has  heeiF  a|)poiFFted 
presideiFt  of  1 U  (^oFFFFiFUiFicatioiF  S\... 
teFFis  Iffc..  ParaFFFUS.  N.  j.  Ihe  ffcw 
fit 

executive  recently  letired  froiFF 
tiFe  I  ..S.  Air  Force  with  the  raFFk  <d 
lieuteiFaiFt  »reiFeral. 

H.  S.  Williams,  \  ice  presideFFt  aFFcl 
northeasterFF  district  FFFana^er  of  the 


commuFFicatioFFs  products  division  (d 
AutoFFFatic  Fleclric  .Sales  has  Fclired 
after  IF")  vears  as  a  coinpaFFv  F(*pn*- 
'CFFtative  aFid  exec  utive. 

L.  H.  Orpin  has  hecFF  Fianicd  inaFi- 
aiier  for  plaiFFiiFF*:.  dedeFFse  eleclionic 
products.  Radio  (lorporatioFF  <d  Xiiict- 
ica.  Redore  joiFiiFF^^  R(I A.  Ifc*  wa< 
(liFcctor  of  plaiFS  aFid  pro<»raiFi'i  for 
the  StroFFiher^^-CIarlsoFF  (IcuFipaFiv . 

James  0.  Weldon  has  I  e.m  cdected 
to  the  hoard  of  directors  <d  LiFFir- 
Altec  FlectroFFics.  Iffc.  aiFcl  iFaiFFcd  to 
the  executive  coiFFiFFittec*.  Mr.  \\  eddon 
is  pi  esideiFt  of  (loFFtineiFtal  FlecfroFFic  s 
MaiFufacturiiF^  (loiFijiaiFv .  a  suh^idi- 
arv  of  FiFF<r- Altec. 

Charles  T.  Cosser  has  hecii  ap- 
poiiFted  dii'ector  cd  FFiarketiiii:  for 
Lockheed  Flt‘ctroiFics.  \ewporl  Divi¬ 
sion.  [  ntil  rta-eiFlIv  he  was  diicatoi 
of  marketiiF^  for  Intel  state  Flt*ct  i  onics 
( loi  pen  ation. 

David  Jacob  Heilig,  |)ioneer  Aniei  i- 
can  radio  operator  and  instructor, 
died  recentiv.  Mr.  Heilijr  co-founded 
the  Philadelphia  School  of  W  ireless 
relc*i2i  ajihv . 


I  In  this  column  last  month  the 
name  of  (iol.  Robert  F.  Slade! .  I  SAF. 
f  Ret.)  lias  listed  incorrectly,  lie 
re^iret  the  error.) 


TYPE 


AUTOMATIC 
IMPEDANCE 
PLOTTERS 


IF^PEDANCE 

STANDARD 


UNKNOWN  LOAD 
TO  BE  FV1EASURED 


14 


•  Presents  effectively  continuous  impedance  information 
over  a  frequency  band. 

•  Entirely  self-contained  except  for  the  use  of  an  external  oscillator. 

•  Models  available  to  cover  2.5-250  me,  30-400  me  and  180-1 100  me. 


lyr/le  for  complete 
information  on  A  MCI 
A  utomatic  Impedance 
Plotter 


^F^Cl\ 


ANTENNA  SYSTEMS  -  COMPONENTS  -  AIR  NAVIGATION  AIDS  -  INSTRUME  N  TS 


w  ALFORD 


MjiinJjcfuniij^  ConipjHx 

799  ATLANTIC  AVE.,  BOSTON,  MASS 
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...  a  fully  transistorized,  battery- 
operated,  portable  tape  recorder 
of  network  recording  quality. 


AMAZING  OPERATING  EFFICIENCY  .  .  . 
No  other  recorder  can  do  the  job  of 
Minitape.  Where  you  go,  Minitape 
goes,  with  its  own  power  and  pre¬ 
cision  recording  unit  in  one  compact 
aluminum  case.  Minitape  weighs  only 
13  pounds  and  equals  the  finest 
AC-operated  units  in  recording  quality. 

•  Automatic  volume  control  by  transistor 
amplifiers  holds  constant  full  recording 
level  from  lip  distance  to  10  ft. 

•  Flat  frequency  response  to  10,000  cycles 
at  7V2  ips. 

•  2  hours  continuous  recording  on  one 
charge.  Lifetime  nickel  cadmium  battery. 


Write  for  prices  and  specifications 

♦trademark  registered  Address:  STANHOFF 


921  N  Highland  Avenue  Hollywood  38,  California 
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To  assure  a  new  order 
of  reliability 


MICRO-MODULE 


EQUIPMENT 


Tht*  niicro-niodule  is  a  new  dimension  in  mili¬ 
tary  electronics.  It  offers  answers  to  the  urgent 
and  growing  need  for  equipment  which  is 
smaller,  lighter,  more  reliable  and  easier  to 
maintain.  Large  scale  automatic  assembly  will 
bring  down  the  high  cost  of  complex,  military 
elt*ctronic  ecpiipment.  Looking  into  the  immedi¬ 
ate  future,  we  see  a  tactical  digital  computer 
occupying  a  space  of  less  than  two  cubic  feet. 
It  will  be  capable  of  transh.ting  range,  wind 


velocity,  cc.rget  position,  barometric  pressure, 
and  other  data  into  information  for  surface  to 
surface  missile  firings.  The  soldier-technician 
monitoring  the  exchange  of  computer  data  will 
have  modularized  communications  with  the 
other  elements  of  his  tactical  organization.  RC’A 
is  the  leader  contractor  of  this  imfiortant  Lnited 
States  Army  Signal  (\)rj)s  program  and  is  work¬ 
ing  in  clo.se  harmony  with  the  electronic  com¬ 
ponents  industry. 


RADIO  CORPORATION  of  AMERICA 


Tmkis)  II 


DEFENSE  ELECTRONIC  PRODUCTS 
CAMDEN,  NEW  JERSEY 


ABOUT  WATERLOO  .  .  . 

Shortly  after  U'atcrloo,  the  Duke  of  IW'K- 
itij^toti  received  a  letter,  postmarked  St.  Ileleua. 
It  ivasjrom  Napoleon.  It  read:  'd:.\relleucy: 
I  was  amused  to  hear  your  recent  remark  that 
'The  Battle  of  Waterloo  was  u>on  on  the 
playiiijl  fields  of  Eton.'  To  have  won  an  en¬ 
gagement  in  Belgium  from  a  field  in  England, 
you  must  have  been  further  back  of  the  battle 
lines  than  I  thought. 

"  The  real  reasons  for  my  defeat  were  two, 
and  Eton  was  neither.  In  the  first  place,  the 
radar  broke  down  Jor  two  hours  in  the  heat  oj 


battle.  Not  even  a  Napoleon  can  be  e.x- 
pected  to  make  radar  work  without  Boniac 
tubes.* 

"But  I  mi\jht  easily  have  defeated  you, 
faulty  tubes  and  all,  had  I  not  been  persuaded 
to  partake  of  a  bottle  of  Scotch  on  the  evening 
btjore  the  battle.  I  have  reason  to  suspect  my 
drink  was  tainted.  At  any  rate,  on  the  day 
of  Waterloo,  I  did  not  display  my  usual 
energy  and  decisiveness. 

"It  appears,  in  short,  that  you  owe  the 
battle  to  a  bottle.  (^Signed, )  N." 

The  Emperor  received  a  brief  reply  by  re¬ 


turn  boat.  It  read:  "Excellency:  In  view 
of  the  fact  that  your  loss  at  II  aterloo  appears 
to  have  been  less  a  matter  of  Enm  than  of 
Drinking,  I  am  withdrawiig  my  ori{’inal 
statement.  I  have  released  the  following  in 
Its  place,  which  I  here  submit  for  your  ap¬ 
proval: 

Don  can  mi.x  Scotch  and  I  Eater 
And  I  Eater  and  Scotch 
But  don't  whatever  you  do 
Make  the  mistake  Napoleon  did. 

And  mi.x  Scotch  and  lEaterloo.' 

{Signed, )  I  Eellington.” 


'  makes  the  jincst  nvicroivave  tabes 
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Leaders  in  the  design,  development  and  manufacture  of  TR,  ATR,  Pre-TR  tubes;  shutters;  Offices  in  major  cities  Chicago  •  Kansas  City  •  Los  Angeles  .  Dallas  •  Dayton  •  Washington  • 

reference  cavities;  crystal  protectors;  silicon  diodes;  magnetrons;  klystrons;  ^uplexers;  Seattle  •  San  Francisco  •  Canada;  R-O  R  Associates  Limited,  1470  Don  Mills  Road,  Don  Mills 

pressurizing  windows,  noise  source  tubes;  high  frequency  triode  oscillators;  surge  protectors.  Ontario  •  Export:  Maurice  I.  Pansier.  741-745  Washington  St.,  N.  Y  C  14,  N  Y. 
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